CHEM SHOW 


The 26th Exposition of 
Chemical Industries will 
be in New York's famed 
Coliseum. Here is your 
guide to what to see, 
who will be there to 
alk to. 


SWAPPING PROCESS 
ANOW - HOW 


with operating firms 


abroad offers many ad- 


vantages, financial as 
well as technical. it's 


being done by more and 
more of our domestic — 


chemical companies. 


CORROSION 


Where, why, and what 
to do about corrosion 
are subjects of wide 
interest to the chemi- 
cal engineer. Here is a 
general resume of the 
practical side of the 
problem. 
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extraction column uses 
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both extract and raf- 
finate continuoust, for 
control of feed rates. 
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Good compression 


is one advantage of polyether-based polyurethane foams made from new Ntax Diol 


PPG 2025, In addition, it helps give foams that are lower in cost than other types of flexible foams, 


Now—Lowest cost Polyurethane Foams 


from NIAX Diol PPG 2025 


TRADE . MARK 


(POLYPROPYLENE GLYCOL 2025-—RESIN GRADE) 


Lowest cost you say? Right! Polyether-based foams, from Niax Diol PPG 
2025 are lower in cost than other types of flexible foams. Therefore, if you 
are making prepolymer or foam, you'll want to take advantage of Niax Diol 
PIM 2025. This new material assures uniform properties of the prepolymer 

foam—from batch to bateh, 

In addition to imparting good compression—deflection characteristics, 
resilience, and recovery properties, field tests show Niax Diol PPG 2025 
gives the added advantage of excellent humid-aging. 

Union Carbide Chemicals Company's Niax Diols PPG 425, 1025, and 2025 


also are bases for other types of flexible and rigid urethane foam- 

For samples and specification data on these products, write Union 
Carbide Chemicals Company, Room 328, Department H, 30 East t2nd Street, 
New York 17, New York. 


ln Canada: Carbide Chemicals Company, Division of Union Carbide Canada 


Limited, Moutreal, 


30 East 42nd Steet, New York 17, N. ¥. 


“Union Carbide” and “ Niax” are registered 
trade-marks of Union Carbide Corporation, 
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get the facts on 


BAR-NUN Rotary SIFTERS 


Features include: 
Stainless steel product zone 


Rapid, accurate separations, 
achieved by complete, single 
plane, rotary motion. 


Big capacity in limited floor 
Space. 


Lasy cleaning, sanitation. 


Screens totally enclosed in 
dust tight box. 


All-mechanical, heavy duty 
assembly of base, drive and 
box, for vibrationless opera 
tion—and durability. 


Process plant installations prove 
the Model “M” Bar-Nun Rotary 
Sifter the lowest cost sifter over a 
xcriod of years. Available with 
rom 2 to 78 square feet of screen 
surface, for single or multiple sepa- 
rations of dry materials, as fine as 
$25 mesh. 


Send for 6-page Bulletin 503. 


Specific ¢ dati and 
engineering service without obligation. 


FEEDING MIXING SIFTING WEIGHING PACKING 
EQUIPMENT FOR THE PROCESS 


B.F. Gump Co. 


gineers & Manui Since 1672 
1311 S. Cicero Avenve + Chicago 50, ilinols 


— | 
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SEPARATION © with 


YORKMESH DEMISTERS~ 


(ENTRAINMENT SEPARATORS «+ MIST-ELIMINATORS) 


YORKMESH Demisters are used in new or existing 
equipment to improve product quality, avoid losses 
and increase thruput capacity. In thousands of suc- 
cessful installations, Yorkmesh Demisters have proved 
to be the superior method for entrainment control. 
Available in all usual materials of construction. 


Bitn. +21 -Clean Separation between 
vapor and liquid with Yorkmesh Dem- 
isters. General description of entrain- 
ment separators and mist eliminators, 
engineering data, etc. 


‘a Bitn. +1001 - A case study of the 
capacity increase obtained by the use 
of a Yorkmesh Demister in a refinery 
vacuum tower, 


Bitn. 1005 - Case studies on de- 
creasing compressor maintenance 
problems by the use of Yorkmesh 
Demisters in compressor suction drums. 


CJ Bitn. +23 - General description of 
separator vessels employing Yorkmesh 
Demisters for removing entrained li- 
quids from steam, gas, and chemical 
vapor streams. 


We invite you to see our equipment at the Chemical Exposition, Booth No. 69. 


Practical, Efficient and Economical 


SOLVENT 
EXTRACTION with 


YORK-SCHEIBEL 
LIQUID-LIQUID EXTRACTORS 


YORK-SCHEIBEL patented multi-stage extraction 
columns are manufactured in all sizes, from small 
laboratory models to the largest production units. 
YORK engineers with years of experience in sol- 
vent extraction are prepared to recommend or 
develop the best design for your conditions and 


4 requirements. 


Bitn. +24 - York-Scheibel extraction 

equipment. General description of ef- 

ficient multi-stage extraction columns 

for performing simple counter-current 

and fractional liquid extraction 
operations. 
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nally Baffled Multi-stage Extraction 
Column. Horizontal baffles together 
with mechanical agitators gives col- 
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[| Bltn. +571 - Bench Scale Liquid Ex- 
traction Techniques. Describes basic 
techniques and equipment employed 
in the York Laboratory for develop- 
ment of liquid extraction processes. 


C] Bitn. +572 - Economical design of 
liquid extraction processes - How in- 
creasing the number of stages reduces 
processing costs. 


OTTO H. YORK CO., INC. 


6 Central Avenue 


YORK PROCESS EQUIPMENT CORP. 
YORK) 4 Central Avenue 
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HIGHER EDUCATION AND THE NATIONAL WELFARE 


Lee A. DuBridge* | 


he Russians have launched an earth 

satellite and made great progress 
in rockets and in atomic weapons be- 
cause they can mobilize their best 
brains to the service of the state at 
will. Our best brains are as likely to 
be found developing television sets, 
doing research in medicine, running a 
automobile factory or chemical 
mercantile 
pursuing a thousand other opportuni 
ties which are available in a free so 
[his is fine and it is the way 
we want it. We would utterly reject 
the idea that all 
tional opportunities at 
shall for 
prefer society——and just because 
our been abl 
to produce the wealth to keep it free 
And an important part of the task of 
keeping it free is to feed a tiny frac- 
wealth back 
educational 


great 


company of business, or 


ciety 


who receive educa 
State expense 
work only the state. We 
a tree 
ec have 


society 18 free w 


into a 
which 


tion ol our great 


first-class system 
will give all Americans the opportunity 
to develop their intellectual abilities 


to the fullest 


* Condensed from an address given on Octo- 
ber 14, 1957, before a meeting sponsored by 
the Advertising Council of America and the 
Council for Financial Aid to Education. 


President, California Institute of Technology 


is not ovr ideo of democracy to educate 
@ limited of people and make all of 
them work for the state. We want to educate 
many people so there will be enough to work 
for national welfore as well as for national 
security. 


But here we face a real dilemma. 
Shall we deny tomorrow’s college-age 
population the opportunities which 
their parents enjoyed by rejecting a 
large fraction of the applicants who 
yesterday would have been considered 
qualified for admission? Or shall we 
provide the physical facilities to admit 
them and then them such poor 
teachers that their college years are 
wasted 

I think that it is not 
choose either of these alternatives. 
We must face frankly and the 
task of providing educational oppor 
tunities for but making 
that at least the best of students 
held to educational 
the highest quality. 

if I might venture a political sug- 
gestion to help keep control of the 
it would be this not 
pay 


give 


necessary to 
firmly 
many, sure 
our 


are standards of 


situation, since 
all who vote 
state income or local property taxes, 
it would be useful to tie and 


expenditures to a tax. 


on school matters 


vol 


college sales 


will know that he 
will be paying his share of the costs 
of educating his will 
then be interested in seeing that schools 
are adequate but not wasteful. 

In all of these discussions of the 
future of higher education, it ts im- 
portant that we keep in mind the essen- 
tial contribution that higher education 
in America makes to national welfare 
and security. Not all college gradu- 
ates are exceptionally valuable citizens, 
and not all leading citizens are college 
graduates. But more and more in a 
complex society the men and women 
who guide the development of our 
business, political, industrial, techno- 
logical, and scientific are 
those who have had advanced educa- 
tional experience. 


Thus, every voter 


children. He 


activities 


ATOMIC ENERGY COMMISSION BASIC PHILOSOPHY 


Harold S. Vance* 


here is a misconception or lack of 
understanding by far 
people of the basic philosophy of the 


too many 


Atomic Energy Commission in its en 
deavor to promote the peaceful uses of 
atomic energy. 

An example of how far afield this 
misconception of Commission plans 
and purposes can go is found in a re- 
cent speech of a well-known educator 
who said effect that the time has 
come when the Atomic Energy Com- 
mission should be liquidated because 
of its sinister purposes. Among these 
sinister purposes he listed the creation 
of a monopoly in the field of high 
energy including all of its 
potential applications; the federal con- 
trol of education; and, finally, even the 
nationalization or socialization of 
industry. If there 


physics, 


were the slightest 


* From remarks delivered at the Industrial 
Preview of the Engineering Test Reactor, Idaho 
Falls, idaho, October 2, 1957. 
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CHEMICAL ENGINEERING PROGRESS, 


U. S. Atomic Energy Commission 
Idaho Falls, Idaho 


foundation for such assertions, 
would be serious indeed. 

As a first step toward making a 
clear statement of the basic philosophy 
of the Commission in discharging its 
statutory responsibilities, particularly 
as it affects industry and education, it 
should be pointed out that the Atomic 
Energy Commission has two major 
purposes or reasons for its existence. 
The first of these was the original pur- 
pose of the wartime Manhattan Dis- 
trict: to design, develop, and manu- 
facture nuclear weapons, That still is 
the primary and overriding responsi- 
bility of the Commission, one upon 
which | firmly believe the peace and 
safety of the world depend. The other 
major objective of the Commission is 
to promote the development of nuclear 
for peaceful purposes, The 
importance of this second objective is 
great, as we It is second 
only to the maintenance of that military 
strength which guarantees our exist- 
ence as a nation. 


they 


energy 


all recognize. 
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The philosophy of the Commission is quite 
simple. it is that we should move forward 
with all the vigor at our command in promot- 
ing peaceful uses of atomic energy, that we 
should do so in a monner which does no 
violence to our normal way of doing business 
in America, pr thing else of a 
political, social, or ony other nature. 


Secrecy 

One of the areas in which the Com- 
mission has been often misunderstood 
stems from the interrelation of the two 
distinct purposes of the Commission 
which I have just stated. It is the mat- 
ter of secrecy. There is no clear de- 
marcation between the military and 
the civilian technical work of the Com- 
mission. In matters having to do with 
military application it is extremely 
important that the Commission take 
every possible precaution against the 
weakening of our national security by 
allowing important military informa- 
tion to fall into the hands of those who 
are or could be potential enemies. 

There is evidence that the whole 
body of technical knowledge about 
nuclear weapons by the 
Soviet Union did not generate inside 
its own scientific competence. On the 
contrary, it is clear that an important 

(Continued on page 8) 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


Filters 


Basic filter parts include: the outside con- 
tainer, the bed of filter medium and the 
distribution and collection systems to pro- 
vide a uniform flow through all parts of 
the bed. Flow rates average 2 to 3 gallons 
per minute per sq. ft. of bed area. 

Filter beds are cleaned periodically by 
reversing the flow and increasing it to 
about 10 to 20 gpm per sq. ft. (backwash- 
ing ). This lifts and swirls the sand, loosen- 
ing the dirt and flushing it to waste 

Rotary surface washers with high-veloc 
ity water jets may be used to help break 
up the layer of dirt on top of the bed. 

After backwashing, the first water 
through the filter (rinse water) also picks 
up some dirt and is run to waste. 

A “multiport valve” replaces 5 individ- 
ual valves and reduces the number of 
valve manipulations for cleaning a filter 
from 10 to 3. It also indicates the cycle in 
progress and ensures proper sequence. 
Operation can be made completely auto- 
matic with hydraulically- or motor-oper 
ated valves controlled by meters, timers 
and float switches 


SAND FILTERS for removing dirt, 
precipitates, suspended solids 


Sand filters simply “strain” the water as it 
flows downward through the filter bed. It 
is probably the oldest and most widely 
used method of water treatment. 


Gravity filters. Practically all large pub 
lic water-supply plants include a series of 
gravity filters made of concrete for per 
manence and low maintenance cost. Sizes 
run up to 400 or 500 sq. ft. for each filter 
Chief difference among concrete gravity 
filters is the method of water collection 
under the filter bed. The false bottom sys- 
tem provides uniform collection but re- 
quires about 2 ft. extra filter height and is 
highest in cost. Header-lateral collection 
systems of steel pipe are lowest in cost but 
do not provide perfectly uniform collec 
tion and can corrode. There are also pat- 


ented systems such as Permutit’s Mono 
crete® system which uses collapsible forms 
for casting lateral ducts in the concrete 
itself. Monocrete ducts are oversize for 
uniform collection and are corrosion-free 
since no metal is used I he ‘ ost is less than 
for false-bottom construction. 

Steel-tank gravity filters cost less than 
concrete in small and medium sizes and 
are generally used in industrial plants 
Wood-tank filters have low maintenance 
cost, but they are not practical for large 
sizes and not as attractive as painted metal 
They are now used primarily where there 
is a metal shortage. 


MULTIPORT 
VALVE 


PRESSURE FILTER 


Pressure filters deliver an effluent under 
pressure, usually under 100 psi, to elimi 
nate repumping. Since no water depth is 
required over the bed to provide pressure, 
these filters are smaller and lower in cost 
than gravity filters of the same capacity 

Vertical pressure filters are available to 
12 ft. diam. with approx 1] 3 sq ft. of hed 
area. Horizontal pressure filters provide 
large filter-bed areas, up to 200 sq. ft., at 
lowest tank cost but may not maintain as 
uniform bed conditions as vertical type 


INFLUENT 


BACKWASH TO WASTE 


TO SERVICE 


Xi 


AQ 


BACKWASH INLET 


CONCRETE GRAVITY FILTER 


(NO. 4 OF A SERIES) 


AUTOMATIC VALVELESS FILTER 


Automatic Valveless Filters (gravity 
type) are a new Permutit development 
They greatly reduce filter cost because 
they use no valves or flow controllers, They 
provide completely automatic foolproof 
self operation yet actually cost less than 
conventional manually-operated gravity fil 
ters. Sizes up to 12’ diam. available, 
When the suspended matter removed 
by the filter bed causes the pressure loss to 
reach a predetermined figure, backwash 
ing starts automatically. At end of back 
wash, flow rever’-- automatically, and the 
backwash storage 
filled with a brief rinse plus filtered water 
Filtered water then passes to service 


compartinent is then 


through a separate outlet 


FILTER MEDIA for removing oil, 
bad tastes, odors, etc. 


Graded anthracite coal. Used in place of 
sand to minimize pick-up of silica follow 
ing hot process solte ning of boiler feed 
water or for removal of oil from steam 


condensate 


Activated Carbon (Carbo-Dur™). 
excess chlorine and dissolved elements 
caused by decayed vegetation or algae 
that affect taste and odor. Carbon filters 
or “purifiers” are backwashed to remove 
suspended matter pic ked up by the filter 


Calcium Carbonate (Nevutralite) raises 
the pH of low-pll, corrosive water at the 
same time that it filters 


Manganese reolite oxidizes and removes 
moderate amounts of iron and manganese, 
also hydrogen sulphic chiet cause of “rot 
It is re 


ten egg” odor and sulphur taste 


we nerated with potassium permanganate 

For information on filters or other water 
conditioning equipment, write: The Per 
mutit Company, Dept. CEP 11, 50 Weat 
44th Mtreet New York 6, N.Y or Der 
mutit Company of Canada, Ltd., Toronto 
1, Ont. 


PERPRAUTIT. 


rhymes with “compete it” 
A DIVISION OF PFAUDLER PERMUTIT INC 
Water Conditioning 
lon Exchange « industrial Waste Treatment 
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ALL IN ONE MIXER; | vote 


3 way action | segment of that knowledge was ob- 
. tained from us, some of it through 
for better and faster blending inadvertence and some of it, as we all 
know, through the disloyalty of indi- 
viduals privy to some details of our 
know-how. The danger to our national 
security through lack of proper security 
measures is as great or greater today 
than it has been at any time in the past, 
and the responsibility of the Commis- 
sion to safeguard this security is not 
relaxed nor is it likely to be in the 

foreseeable future. 

Since there is no clear line of de- 
marcation between military and civilian 
technology in the atomic energy field, 
the Commission must be doubly sure 
that in releasing what appears to be 
strictly civilian information it is not at 
the same time compromising informa- 
tion of military value. This fact ac- 
counts for the frequent criticism of 
the so-called “secrecy policy” of the 
Commission, which criticism is, I be- 

ee ff lieve, quite without justification 
‘4 ; The Commission desires to release and is 
KNEADING 4 releasing every bit of information about 
application of atomic energy which it can 
properly do consistent with its statutory man- 
date to protect and preserve our advantageous 

position with respect to military usage. 


Peaceful Uses 

The Atomic Energy Act of 1954 is 
the organic law from which the Com- 
... than a simple stirring, tumbling or agitator action to | mission derives its authority and in 


turn out a smooth, uniform blend of wetted, semi-plastic or which are set forth its several respon- 
plastic materials. sibilities. One of these responsibilities 
And it’s more true today than ever before. You're getting is to “strengthen = eg cence tiem 
private enterprise. The ( ommission 

better, more uniform raw materials—you're paying more for 
does not interpret these words as 


them and expecting more out of them when it comes to qual- meaning that it should take a belliger- 
ity control. That's why it will pay you to take a careful look ent position in the public vs. private 


SMEARING 
It takes more 


at the equipment you're using to mix these materials. controversy, which has all the appear- 


ances of continuing indefinitely; and, 


In the Simpson Mix-Muller you get a unique three-way 
in fact, the Commission does not take 


kneading, smearing, spatulate action. Materials are not mere- ; 

a position in this controversy, accusa- 
ly stirred or tumbled together. It's an intensive controlled f 
tions to the contrary notwithstanding. 
mulling action that eliminates balling, breaks up agglomer- We are dealing with and encouraging 
ates and actually coats one material with the other. Disper- participation by both public and private 


sion of moisture, binders or carriers is thorough, uniform and groups in the development of nuclear 
| power. If our assistance is in favor 


quickly accomplished. You get a mix that stays mixed, one 
of one as against the other, it is in 


that is unaffected in either storage or transit. ye 
: : . flavor ot public groups, such as co- 
A trial will tell the story of how mulling ow 
hel i operatives, not because we choose to 
can clip you make the most ot modern mate- take sides with them. but because their 
rials and methods. A mulling test on your own resources, financial and otherwise, are 
materials, conducted to your own standards | more limited than are the resources of 


under your supervision, if you prefer, can be private groups and, consequently, the 


arranged, Write for details and remember ... measure Clr assistance (i some 
cases at least) must be greater for 


MIXING IS OUR BUSINESS | them if it is to be effective. 


Py . The philosophy of the Commission 
‘< SEIMPSON MIX-MULLER® DIVISION | in its endeavor to promote the peace- 


ful uses of atomic energy is to make 


National Engineering Company it a normal American business with 
652 Machinery Hall, Chicago 6, Illinois (Continued on page 12) 
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PENSTOCK 


@TEAM JET SYPHON DISC 


PENSTOCK 
CLEANING 


an 


THIS SK STEAM JET SYPHON 
performs dual function at great saving 


Before installing the SK Steam Jet Syphon illustrated above, the 

vot water for melting manufacturer who devised this system* used contractors to clean 

bes, IN. accumulated silt from a plant-area penstock and used heavy, 
used for emergency expensive machinery to clear snow from company parking lots 
m) to © in. (OY gpm) Seeking a means to do both jobs themselves at leas coat, com 
juent service pany power engineers investigated, then installed, the SK 5 in 
Steam Jet Syphon shown above. To clean the penstock, the bypass 
line valve is closed and the discharge-to-bay and steam valves are 
opened. Pressure steam, issuing from the syphon nozzle, entrains 
water and silt from the penstock and discharges, against a head, 
into the bay 

For clearing snow, as much as 500 ft. of 3 in. fire hose is attached 
to the bypaas line. The bay line valve is closed and the bypass and 
steam valves are opened. The pressure steam entrains water from 
the penstock and discharges through the hose. The hot water from 
the hose, at 500 gpm, is used to melt and wash the snow into catch 
basins, see photo 

The syphon cost about $500.00. It now costs about $120.00 to 
clean the penstock (a substantial saving) and the cost of removing 
snow is about one-tenth of the previous cost 

Imaginatively applied, SK Jet Apparatus can do many jobs 
well at low cost. Learn more about Jet Apparatus by writ 
ing for Bulletin J-1 which describes SK's complete line and 
many applications 


Schulte and 


VALVES Ash to Condensed ¥-! COMPANY 
BEAT TRANSFER APPARATUS Ash tor Condensed MANUFACTURING ENGINEERS SINCE 18676 


GEAR PUMPS Ash Bullete 2245 State Road, Cornwelis Heights, Bucks County, Pa. 
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WWelyme! 


Whats Yours” BOOTH 595 
Exposition CHEMICAL INDUSTRIES 


New York COLISEUM 


Write ua for Complimentary 
Exposction Pass 


They are making @ dynamic smpact on vital mdustry applicanons 
gil and vitamins, and the new ond exciting fuel a 


| 
in 
4 
(WORLD'S LARGEST CAPACITY CENTRIFUGE ! ) 
. 


Phualyze pbugthing rbccurately 
Using PODBIELNIAK Methods 


Selection of Models to 
Suit Every Price Budget 


CHROMACON SERIES 9475 THERMOCON SERIES 6700 
(Triple Column) Electronic Broin 
fone of TEN deluae models) Recording Low Temperature 
BP. range from 25°C. to 390°C. _—tytical Distillation Apporatvs (one of THREE 
renge from 180°C. te 350°C low temperature distiioton apporatus) WYPER-CAL SERIES 3700 
TEMP, RANGE —190°C. to + 125°C (one of FOUR high temperature distillation 
porotus), TEMP. RANGE C. te 31» C 


On Demonstration 
CAS CHROMATOGRAPHY 


A New ond Exciting Principle 


ONE OF TWIN 
CHROMANETTES SERIES 9495.6 CHROMAGRAPHETTES 
Portable Suicove Type SERIES 9490-1 Portable Table Model 
Weight: Lew thon 15 lbs Weight 55 
or +00 or + 20°C 


ae 
| 
—- 
= fo. @ 
341 E OHIO ST. CHICAGO 11, ILL 


A decade of repeat orders... 
to the tune of 330 tanks 


The only thing unusual about this tank is that it is one of 330 
units made at Downingtown to the same basic design. 

It measures 8’ in diameter and 12’ high. Material is carbon 
steel. Interior welds are ground flush and smooth. Operating 
pressures are nominal. 

But the tank represents customer satisfaction with Downingtown 
workmanship, delivery, price— 440 times over. 

Send for bulletins detailing our experience and facilities. 


SEE US AT THE CHEM SHOW—BOOTH 631 


Downingtown Iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 
diveion of PRESSED STEEL TANK COMPANY Miwovkee 


Branch offices in principal cities 
HEAT EXCHANGERS —STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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maximum industrial participation and 
minimum governmental participation 
as soon as possible. For example, as 
of now the Commission is the only 


customer for uranium ore produced 
in the United States. We offer a guar 
anteed market and established prices 
for approximately seven years to come, 
but we look forward to the day when 
there will be a free market for uranium 
ore, when private industry will take 


over, so to speak. It is certain that 
without governmental encouragement 
the mining of uranium ore, which today 
is an important factor in the economy 
of several of our Western States, would 
not and could not have been developed 
into anything like its existing pro 
portions. The milling of uranium ore 
has been taken over almost completely 
by private industry, and we anticipate 
that the processing of the mill product 
through various succeeding Stages now 
being done in government-owned and 
-operated plants will be taken over in 
due course by industry. 


There are two important services which must 
be available if nuclear power plants are to 
be built and operated either at home or 
abroad. The first of these services is fabrica- 
tion of fuel elements; the second is reprocessing 
them so that the unburnt fissionable material 
may be recovered. Already several American 
firms have entered the field of fuel ele- 
ment fabrication, and we look toward the 
time when increased volume and decreased 
costs due to technological advances will moke 
the chemical reprocessing business attractive 
to industry. The Commission is eager to retire 
from this field just as soon as industry is ready 
to offer this necessary service ot prices which 
are reasonable and will not discourage the 
advancement of nuclear power. 

The Commission is anxious to have industry 
take up the making of radioactive isotopes and 
will retire from this field as soon as it can 
properly do so. 

One evidence of Commission policy 
is found in this [Idaho Falls] meet- 
ing, the underlying purpose of which 
is to generate an interest on the part 
of American industry in building and 
operating test reactors. The Com- 
mission desires to withdraw from this 
activity as soon as industrial participa- 
tion will allow it to do soa. 


International Aspects 

Representatives of eighty-odd nations 
are now meeting in Vienna to estab- 
lish the International Atomic Energy 
Agency, which is an affiliate of the 
United Nations designed to promote 
peaceful application of atomic energy 
on a worldwide basis. The Agency 
was first proposed by the President of 
the United States in December, 1953 
Our country has taken a leading part 


(Continued on page 16) 
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| one of the world’s 


largest wind tunnels 

Roots-Connersville supplies a 
complete line of air and gas 
handling equipment . . . centrif- 
ugal, Spiraxial® and rotary posi- 


can help 
a process man! 


tive blowers, exhausters and 
compressors .. . rotary positive 
gas pumps and meters .. . ro 
tary vacuum pumps . . . for manu- 


From violent, roaring cyclones of air to silent, almost 
perfect vacuums. . . 

atmospheres “in the mass” are created and precisely 
controlled to order by these giant Roots-Connersville 
centrifugal blowers at Lewis Flight Propulsion Labo- 
ratory in Cleveland, Ohio 


facturing and process industries. 
In solving unusual air and gas handling problems 
such as this, Roots-Connersville draws on a highly de 
veloped engineering and manufacturing skill. For over 
100 years, R-C equipment has been meeting the most 
exacting requirements of industry around the world 


Roots-Connersville, one of the Dresser Industries, will 
be glad to put its broad knowledge and experience to 
work for you. Your problem will receive immediate at 
tention from our Application Engineering Department. 


Engineers 
unusual career opportunities 
await you at Roota- Conneranlle 
Professional Employment Manager. 
A DIVISION OF DRESSER INDUSTRIES, INC. 
1157 Indiana Ave., C sville, indi . In Canada — 629 Adelaide St., W., Toronto, Ont 
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the choice is yours! 


see how at Booth #164 26th Annual Chemical Show 


choose the Philadelphia Mixer that best 
suits your needs and available space... 


@ Companion sizes of each Philadelphia Mixer drive type mount 
interchangeably in complete mixer assemblies. 


@ Choose a vertical or horizontal motor drive as best meets your 
requirements .. . get identical construction in other components of 
open tank or pressure vessel mixer assemblies. 


Series "MV" 
Philadelphia 

vertical motor 
mixer drive 


Compact and versatile “3800” Series mixer drives are specifically de- 
signed to minimize headroom requirements . . . maximize durability, 
flexibility, and trouble-free service life. Readily accessible helical 
change gears facilitate changes of mixer shaft speeds to suit varying 
process conditions. The Series “3800” drive utilizes standard foot- 
mounted motors. Highest drive efficiencies are possible through use of 
precision spiral bevel-helical gear arrangement. Designed for the more 
difficult fluid mixer applications, Philadelphia ‘‘3800" Series drives 
are equipped with heavy duty precision roller bearings spaced with 
maximum span for extreme stability of all shafts and long service life. 


“MV” SERIES 


As a companion line to the “3800”’ Series, Philadelphia ‘“"MV”’ Series 
vertical motor mixer drives offer straight-through shaft arrangement, 
with motor and gear reducer vertically in-line. Utilizing either flange 
or foot-mounted motors, Philadelphia ‘“MV”’ Series drives are com- 
pletely interchangeable with 3800” Series units for use in complete 
mixer drive assemblies mounting on open or closed tanks. Here is a 
unit that meets industry demands for highest quality in a vertical 


3800 Series 


Model PTM 

erway motor turbine and paddle type mixer drive. 

horizonta 

motor mixer Choose the design that best suits your required process piping ar- 
drive with rangement .. . or available space. Send for the new Philadelphia 
mechanical 

seal stand Mixers Catalog today. 


assembly. 


| 
philadelphia MIXCVS GEAR WORKS, INC. 


ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA, 

Offices in all Principal Cities 
INDUSTRIAL GEARS @ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIGLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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Maurice A. Knic 


KNIGHT TOWERS 
for chlorine and sulphuric acid 


(See our display at Space 586 
New York Chem. Show) 


The Knight process for cooling and drying chlorine cell 
gas utilizes direct countercurrent contact in packed towers. 
The illustrated tower cools wet chlorine gas with surface 
water followed by chilled water. The dissolved chlorine is 
stripped from the water with steam, The cooled chlorine 
gas is dried in three stages with sulphuric acid, The heat 
evolved is removed by external cooling. 


Why Knight Chlorine Cooling Towers Are Widely Used 

1, Reliability — no loss of efficiency or down time due to 
fouling or plugging. 

2. Efficiency — dew point of gas reduced to within 5°F of 
water temperature, 

3. Economy — two-stage design reduces consumption of 
water — refrigeration and sulphuric acid. 

4. High capacity Berl Saddle Packing provides maximum 
contact area with minimum pressure drop. 


5. Corrosion resistant — Pyroflex construction is inert to 
chemical attack and thermal shock. 


6. Guarantee — a unit engineered for the job to insure rated 
capacity under design conditions, 


Knight engineers design and construct towers for HC1 
absorption and stripping, H,SO, fume elimination, CO, 
and SO, recovery and hot gas cooling. They will evaluate 
your problem without obligation, 


he 711 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 
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in its organization and will, | believe, 
continue to take a leading part in de- 
veloping its operation. While there are 
several good reasons for our interest 
in and enthusiasm for the new Inter- 
national Agency, one of them certainly 
is the creation of opportunities for 
American industry to participate in 
the construction of power reactors and 
other types of reactors abroad. 

Reference to the International 
Agency leads me to another miscon- 
ception of Commission plans which is 
that we are allowing other countries 
to outstrip us in the atomic power race 
and that we are losing our position of 
preeminence in this field because we 
are not planning to build in the next 
few years as many kilowatts of nuclear 
power capacity as are programmed by 
Britain, Russia, and the countries of 
Western Europe 

This matter of where we stand rela- 
tive to other countries in the develop- 
ment of nuclear power cannot be prop- 
erly judged without a full realization 
of the great difference between power 
economics at home and abroad 

We in the United States are blessed 
with large resources of fossil fuels, 
to say nothing of a considerable 
amount of yet undeveloped hydroelec 
tric potential. We have cheap electric 
power and will continue to have it in 
adequate supply from conventional fuel 
sources for at least another generation 
despite the fact that our power de- 
mand is about doubling every ten years 
rue, the day will come when we 
shall need power from all sources, 
including nuclear energy, but that day 
is not yet upon us as it is already in 
many other countries 


Britain, once a great exporter of coal, 
had to import last year nearly one fifth, 
(19 per cent to be exact) of the fuel 
needed to produce electricity. It is esti 
mated that by 1975 Britain will have to 
import over 50 per cent of its fuel needs 
except for such relief as may Come mean- 
while from the exploitation of nuclear 
power Imported fuels are costly and 
electric power derived from them 1s 
costly. Because of this fact, nuclear power 
in its present state of parti il development 
is competitive or nearly so with conven 
tional power abroad when that power 
is produced from imported fuels 

4 situation similar to that of Britain 
exists in the Euratom countries of 
Western Europe, in Sweden, and in 
Japan, where today a substantial part of 
the demand for electric power can be 
met only by the importation of very 
high cost fuel. 


Contrast the economic pressures in 
countries where electric power costs 


(Continued on page 24) 
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@ AN ADAMS REPORT 
Number 2 of a Series 


How much water do you need to 
make: a ton of steel? a ton of syn- 
thetic rubber? a ton of bromine ? 
a barrel of beer ? 

These are not empty questions. They 
point to a very real problem which 
confronts management today in its 
plans for tomorrow. Water is vital 
for chemical and industrial growth. 
It is more critical than most of us 
realize ... for industry today uses as 
much water as all other users com- 
bined. 

industry's Needs in 1975 

By 1975, industry will require 215 
billions of gallons daily to fulfill its 
growth expectancy. That is 100% 
increase Over our current industrial 
consumption. In fact, it is more than 
we currently consume for all uses 
combined. 

Competing for this water will be 
irrigation farmers and the general 
public. Their combined needs by 
1975 will be up 40 billion gallons 
a day over the present level . . . pos- 
sibly even more. 

What is the Supply Picture 

More than 40% of the communities 
in the United States already have a 
critical water supply problem. Yet, 
to meet the 1975 needs, our supply 
must be expanded by 5007, at an 
estimated cost of $50 billion. 
Indications are that industry is 
going to have to bear its part of 
this cost. Certain communities are 
already moving to place flat water 
rates on all users... regardless of 
the volume used. Other groups are 
demanding a national water policy 
with full Federal Government regu- 
lation of natural sources. 

Chemical Industry's Stake 
Shortage of water can be a most 
serious threat to the expansion 
hopes of the chemical industry. A 
glance at the following table shows 
why. You need approximately: 
20,800 tons of water per ton of Bromine 


2,500 Synthetic rubber 
Viscose rayon 
x0" " Newsprint 
Smokeless 

powder 
sia Coke from coa 


While process refinements may be 
able to reduce slightly the amount 
of water needed for each product, 
the gains will be minor. 


Difference Between 

Use and Consumption 

This is best illustrated by the water 
needed to make a ton of steel. The 
industrial average is 65,000 gallons 
(271 tons). In the past, 65,000 gal- 
lons of water flowed out of a river 
through the steel mill and back into 
the river again for cach ton of steel 
made. In this case, use and consump- 
tion are one and the same thing. 
On the west coast, a large steel mill 
now requires only 1,100 gallons of 
makeup for each ton of steel pro- 
duced. This steel mill has its own 
recirculation system which holds 
several million gallons of water. 
This water is recirculated at a rate 


equal to 65,000 gallons per ton of 
steel produced, but the only water 
consumed is that lost due to evapor- 
ation or through leakage. Thus, net 
consumption has been reduced 
through recirculation to 1,100 
gallons 


Two Bulletins Available 

One of the most important pieces of 
equipment in a recirculation system 
is a filter, Where high quality pro- 
cess water is needed, diatomite filters 
will provide an effluent second only 
to distilled water. Bulletin 651, 
released by the R. P. Adams Com 
pany, Inc., 540 E. Park Drive, 
Buffalo 17, N. Y., covers this type of 
industrial water filter. 

A second publication, Bulletin 909, 
covers an Automatic Water Filter 
which is frequently used in recircu 
lation systems where the water ts 
used for less critical applications 
This bulletin is also available on 
request from the R. P. Adams Com 
pany at the same address as shown 
above 

By the way, it takes almost two tons 
of water to brew a barrel of beer 


Adams CFR are 
rubber lined filters 
which meet correo 
sion problems which 
require this type 
construction Where 


your needs. Each 
tubular element of 
either filter may be 
removed individu 
ally for inspection 
or replacement. 


erature control’ 


problems...or a combination of all 


441 on your company letterhead 


240 E. PARK DRIVE 


Company 


Street 


Caty 


| 
| 
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| 
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NEED 


FOR CORROSIVE LIQUIDS @ 


bon steel, starmless 
stee!, Mone! and 
Nickel construction 
Alse constructed 
with submerged 
head for personne! 
satety and with 
outer jacket for use 
with steam or 
refrigerated coolant 
te desired 
temperature 


All Adams Filters provide safe cleaning without disassembly by «a sudden, high 
velocity reverse flow of backwash liquid 


Do you have a filtration problem where corrosive liquids must be given a high 
polish? Where there is danger to personnel’ Where there is a problem of temp 


The R. P. Adams Company has a line of filters which will solve any one of these 


We may not have the answer to your specific problem, but the chances are we do 
For the fastest action, we suggest you use the coupon below, or write for Bullen 


See us at the Chemical Show—Beoth 836 
RP. ADAMS COMPA 


R. P. ADAMS COMPANY, INC. 
BUFFALO, 17, NEW YORK 


We have a problem involving the filtration of corrosive liquids 
Also, ask your local representative w call 


Please send us your Bulletin 441 


on ‘ 


State 


{ RECIRCULATION MAY BE KEY TO { 
rs AND INDUSTRIAL PROCESSES ? 
are avasiable ta 
must, the Adams ’ 
CFL filter will meet | 
| 
- 
Dike 


VANTON’S NEW TEFLON’ PUMP! 


Se Pils 


HOW VANTON DESIGN 


WORKS 


Liquid flows in channel 
between molded plastic 
body and synthetic fiex- 
i-tiner (1) * No tiquid 
touches metal « Liner 
flanges secured to plas- 
tic body by bolted face 
plates (2) «+ Pumping 
mechanism is rotor 
mounted on eccentric 
shaft (3) « At each rev- 
olution it pushes liner 
against body biock and 
sweeps a siug of liquid 
around the circular track 
from intet to outlet « All 
bearings are outside of 
fluid area, and locate’ 
within @ protective stain- 
less steel! assembly in 
the event of fiex-i-liner 
failure (4) « Liners are 
replaced in minutes, with 
pump in process tine, by 
simply removing face 
bolts and face plate, 
slipping old liner out, 
new one in (5). 


No stuffing-box or shaft seals to leak, 
contaminate, or require maintenance! 


Long-term maintenance-free operation 
even with aqua regial 


Now at last, here’s a pump to solve for good your problems of 
pumping corrosive or abrasive liquids or slurries! HCl, caustics, 
TiCl,, even fuming HNO, and fuming H.SO, (oleum), all yield 
to the combination of Vanton’s unique pump design with Teflon 
and Kel-F** elastomer, the outstanding new fluorocarbons that 
remain unaffected by even aqua regia! 


The Vanton Pump design eliminates stuffing boxes, shaft seals, 
gaskets, and check valves. Previously available in many other 
plastics and synthetics, its appearance now in fluorocarbon mate- 
rials enables it to provide prolonged maintenance-free pumping 
of almost any corrosive or abrasive substance in commercial pro- 
duction today. 


All Vanton pumps are self-priming, high-vacuum, and available 
in a broad range of capacities from 4 to 40 g.p.m. In addition to 
Teflon, they are obtainable in 7 body and 10 flex-i-liner materials, 
including polyethylene, Buna N, hypalon, Kel-F, etc. 


*TEFLON—Reg. trade-mark of Du Pont for ita tetrafluoroethylene resin. 
**KEL-F=Reg. trade-mark of Minnesota Mining & Mfg. Co 


WRITE FOR NEW 6-PAGE 

VANTON CATALOG TODAY’ 
dt gives the whole story’ = 


- 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 


DIVISION OF COOPER ALLOY CORP. 
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Joseph W. Barker 
President of EJC and 


Chairman of the Board 


Research Corporation 


Based on a talk delivered before ASCE 
October 14, 1957 in New York City. 


OF 
THE 


or many years there has been a 
growing desire among the members 
of the engineering protession for a 


greater degree of unity. In the early 
days engineering was primarily mili 


centered on 


tary Its activities were 

furthering the success of armies in 
their campaigns. In sieges, for ex 
ample, this involved construction of 
fortifications for the defensive, and 
for the offense the construction of 
breastworks, sapping and mining op 


erations, roads and camp sites, while 


for both sides the engineers built “en 
gines of war” developing from crude 
catapults into artillery 

In time there came a natural divi 
and civil engineer 


sion into military 


ing 
activity pertaining to the development 


Nearly every type of engineering 


civilization was encom 
“Civil 


ing’ and we had a high degree of 


of peaceful 
passed in the term Engineer 
“unity” in the profession. However, 
the Industrial 
began to be more and more specializa 


with Revolution there 


tion and the “splintering” grew 

Within each “splinter” 
up professional groups dedicated to 
the 


interchange of 


apace 
there grew 
traming apprentices, to 
the 
formation, and to the enhancement of 


younger 
professional in 


the reputation of the splinter among 


the general population. These group: 


hecame formalized as “Institutions” 


in Great Britain, as “Societies” or “In 


stitutes” in the U.S.A., each serving 


its particular branch. As technology 


became more and more complex, so 


did the internal structure of the pro 


fession and each of the societies be 
came more and more specialized. We 
need no reminder of the vast number 


of engineering societies in this country 


PROFESSION 


CHEMICAL ENGINEERING PROGRESS, 


jealous of its individual 


pret 


today, each 


reputation and of its watives 


each building a dedicated 


to serve its professional activities, each 
ecking to strengthen itself by enlist 
ing a member ill those engineer 
working principally in its particular 
field 

Let me interpolate here that thi 


formation ot separate ocieties was 


not inevitable—it just happened. Our 
forefathers in the profession might 
just as well have organized pe ialized 
divisions within one engineering 80 
crety In fact, within what we now 
call the “Founder Societies,” each ha 
heen forced to organize a multiplicity 
of professional divisions in order to 
erve the compl weds of its mem 
bership and to minimize or retard the 
splintering process li of our 
foretathers had taken that course of 
ociety development, we vould not 
have had the unity problems of the 
past half centur lhis is, of course 
just wishful thinking; they did splinter 
off and. unfortunately, we are still 
doing it 

tut while e have been building 
this complex st tur if a multiplicit 
of engineering ocretie ve have, iv 
genera edicated each such society to 
furthering the strictl prote nal and 
technical a pect ! i particular facet 
f engineering technology. It can be 
iid, as a generalit that engineers 
look to the parti ilar eng neering 


@ The collection and dissemination of tech 
nical information in their field, 
@ The establishment of the 
practice of engineering in thet field, 
© The establishment of 
be used by the 
evaluating the work of the individual engineer 


standards of 


criteria which can 


public and by industry in 
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Engineering Education 


As engineering passed into the pro 
fessional phase, the training for the 
would-be entrant passed from appren 
ticeship or cadetship under an estab 
lished engineer into educational pro 
grams at the college le vel. Each branch 


of the 


with the maintenance of adequate qual 


protes ion bree ame corm erned 


ity in these educational programs, and 


the various separate societie formed 


educational committees Soon these 


society committees began to exert 


pressures upon the engineering schools 


and often these pressures were widely 


different in the individual curricula 
The societies also became concerned 
with the numbers and quality of those 
secking admission to the engineering 


schools. And the societies became con 
cerned with the early “in-servic ¢” 
training of the young engineers 


While 


portance of maintaining 


never minimizing the im 
even increas 
ing—the interest of each professional 
society in the recruitment, education, 
training, and indoctrination of its fu 
ture members, it became obvious that 
a unified approach to the solution 


of these relationships by all the so- 
not but 
absolutely necessary. Leaders of the 
profession came together and, after 


cieties was only desirable 


much debate, much pulling and hauling, 
and many jealousies, they formed En 
gineers’ Council for Professional De 
velopment. This cooperative endeavor 
has had outstanding success and is a 
most important element in the entire 
However, had we had one 
from the earliest 
days, it would have been much simpler 


protession 


engineering society 


to achieve these desirable results 


Engineering Legislation 
As. technological and the 


and activits 


proure 
products , of the engineer 
ing profession have important effects 
upon all citizens, our various tate ley 


islatures became increasingly con 
cerned with these impact : parti ularly 
health, and 


concerns 


upon the public safety, 


welfare. ‘These developed 
into legislation designed to protect the 
public against “poor” engineering 4 
it affected the publi health, 
and took the 


required registration by the states ol 


alety, 


welfare, and form of 


“pro 
fessional engineers,” as the 
public protected against medical of 


those holding themselves to be 


somewhat 


legal malpractice. Since there was no 


engineers within a 


tate bar 


single society of 
as there are associa 


which could be entrusted with 


state 
tions 
the administration of qualifying exam 
yeneral, 


inations, the legislatures, 


established State Boards of Engineer 


ing Examiners with the power to ad 


minister examinations and to license 


as professional engineers those who 
so qualify. | ither the legislative enact 
the administrative rulings of 


State 


ment or 
these 
those 
extent of the 


fJoards determine 
and the 


various 


who must register 


examination content 
successfully achieved 


With wide 


which must be 


to gain registration varia 
tions in these between 
the different lack of 
uniformity and also lack of reciprocity 
Unlike princi- 
pally in a restric ted locality, engineers’ 


requirements 
states, there 1s 


doctor who practice 


activities are exceedingly widespread 


For those whose fields require them 
to be “registered professional eng! 
neers.” this can mean the necessity for 


registering in several or even in many 

states 
Also, 

largely 


a most confusing situation 


engineering practice has 


developed into a group 01 


The 


gineering leader will be supported by 


team activity. responsible en 
some equally respon 
cognate fields, 
engineers. When such an engineering 
undertakes fall 
into the realms affecting public health, 


many engineers 


sible in others junior 


team projects which 


safety, and welfare, the problem of 
which team member is to be licensed 
and bear the public responsibility as 
professional 


a registered engineer 


raises many legal questions as_ yet 


unresolved. 


Almost every engineering society 
encourages its members to become 
licensed and registered professional 


engineers, but only the National So 
Profs 


license by a 


sional Engineers re 


state 


ciety of 
quires board as a 
membership. Only a 
total 


country are 


necessity tor 
fraction of the number of en 


gineers in this members 


of NSPE 


One Voice for Engineering 


Since every engineering achievement 


has an impact upon the standard of 


living of our people (even though 
not directly affect the public 
welfare), there 


last half century 


it may 
health, 


has grown up in this 


safety, and 
an obvious need for some cooy erative 
agency of all the engineering societies 
which could speak with 
promulgating engineering policy and 
philosophy to the general public. Many 
abortive attempts have been made im 
Engineers 


one voice mm 


this direction and, finally, 
Joint Council resulted from the recom 
mendations ot a committee on unity, 
deliberations all the 


including 


to whose inter 
ested 
the National 


were 


ocieties, 
Professional 


engineering 
Society of 
engineers, invited, Four sep 
arate and distinct plans for the devel 
opment of the profession ina coopera 
tive manner were considered, By the 
vote ot the repre entatives ot all the 
NSPI 


acceptance 


societies, with the exception ol 
the plan which received 
was that ot Joint 


The Council plan was adopted be 


ngineers Council 


20 e 


cause it permitted the maximum 


utilization of the existing engineering 


societies’ structure, which, in turn, in 
individual 


NSPE 


because 


volved the interest of the 
members of those societies. ‘The 
this 


developm« nt of its 


did not com ept 


the fundamental 


accept 


organization has been and is predicated 


upon the licensed member only and 
his interest in nontechnical phases of 
engineering 

Che value of registration or licens 
ing of engineers has been accepted by 
one 


the Council since its inception a 


criterion of the competence of the 


individual engineer The present de 


velopment of the profession dictates 
that the great majority of the me mbers 
shall be college graduates. Upon grad 
members are qualified 
the 


license 


uation, these 
first 
The 


required to prove com 


eligible for step 


usual 


and are 
in obtaining a 
time factor 
petence in the professional field 1 
that 


any of the 


the same as which pertams to 


membership in present 


engineering societies which form EIC 
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Therefore, individuals who have quali 
fied for membership in these societies 
and 


they 


are also qualified by educatior 


experience for a license whether 
have one or not 

Phe practical and vital role of Een 
Joint 


agency for the 


gineers Council, as the coor 


dinating engineering 
societies, is in the promulgation of 
engineering policy and philo ophy 
EJC was created to do those things 
of common interest to engineers which 


could be done more effectively by joint 


action than by the so ieties’ acting 
alone. Such joint interests relate pri 
marily to the advancement of the art 
and science of engineering and it 


effects on that broad domain that we 
call the welfare of mankind 

The EJC member organizations dit 
fer in their concept of respon sibility 
On the one 


to their members extreme 


a society has accepted the mandate ot 


responsible for 
held 


including technical and professional 


its membership to be 


all facets of engineering in that 


At the other extreme, there are so- 
cieties who accept in practice the man 
date that they are responsible for only 
the technology in that 
ciety’s field of interest. It is because 
of this diversification that the Council 


involved so 


is necessary and has been able to 
operate The first society has been 
willing (at least in part) to abrogate 


to the Council a portion of its respon 
ibility to it the 

the profession other 
treme, the 
the technical field has 
ot 


those 


members for unity 
At the 


interested 
found the Coun 


ol ex 
only 


society in 


tor its 


the 


cil a medium expression 


members fields in which 


society itself is not prepared to take 
a positive stand 

Thus, there 
the profession two joint councils, bk J¢ 
and ECPD, and one separate and lim 


have grown up within 


ited membership organization, NSPI 
tetween the two ls El 
and ECPD, there been covered 

to be Sure with certain minor duplica 


blet 


joint coun 


has 


tions—the major cooperative pre 


: profession, with the sole excey 
tion of those pertaining to leg 
such 


affecting the profession, a 


legislation on engineering projects al 
fecting the general public. It « 


said that FIC and ECPD have already 


in 


bri 


ne 


tivitie 


under 


UNITY 


‘ 
it 
ird a to-ln 

would 
” if 


Cooperative Action 


One activity desired by many engi 
neers relates to legislation both legi 
lation affecting the profession as such 


and legislation relating to engineering 
projects affecting the general public 


Here, we enter an area of legal quick 


sand. Certainly, the public and it 
duly elected legislative repre entatives 
are entitled to know or to have pre 


sented at public hearings what expert 


professional opinion any pro 


affected 


upon 


on by engineer 


pose d le gi lat 


ing, or even for the necessity of legis 


lation in some particular engineering 
area. As an example, EJC has just 
prepared and published a monumental 
study on water policy in which, where 
there are difference of engineering 
opinion, both the pro and the con 


This is a perfectly legiti 
But EIC to draft 
to ¢ into 


are stated 
were 

legislation this 
effect and then to influence the passage 


mate activity 


arry policy 
of such legislation, this would jeopar 
i possibly the 


ociety members of EJC as 


dize | and even en 
gineering 
to tax-exempt 


Another EJC has 


completed another large study on con 


tatus 


example : just 


sulting practice rhis is a cooperative 
general work to vhich each enginect 
ing society may udd such individual 
appendice is will make the manual 


fit the peculiar conditions of that par 


ticular society. Yet, to propose leg 
lation which would carry these prin 
ciples into effect for publi orl 
would be an improper activity 

On the other hand vhere legisla 
tion is being studied or drafted and 
the legislators ask EJC for comment 
or opinions, tl upposedly does not 
jeopardize tax exempt It is a fine 
hairline indeed and the quicksand cat 
he dangerou The Nati ial cret 
of Prot ional ne its « 
stituent state crete have very ener 
getically entered into ft field. But 
since their membership ts limited t 
le gally re tered prot na eng 
neers ind hence repre ent i minorit 
of the total number of e eers iv 


the country, they do not speak for the 


total prote ron And simece a large 
majority of their members are engaged 
in public work is employees ot 
various public agencies, their opinion 
are not necessarily the same as those 
of the nonpublic engineers 

All of the toregoing indicates that 
while there is a widespread desire to 
unity among a vast majority of all 
engineers there ire many hoal to 
he watched out for; there are many 
vested interests to he overcome: there 
are jealousies and prejudices to be 
ironed out before we can have real 
unity Yet. we are moving lowly t 
be sure, in that direction and it wall 
come eventually The total member 
hip of all the present engineering 
socretie till doe not constitute a 
majority of the total number of en 
gvineers im this country it can le 
aid that our present organiz ition 
are not really meeting the need for 
unity, nor are they completely serving 
the total prot on 

re lize that hind ivlit ensiet 
than foresight and that circumstance 
ot time past dictated the mann 1 
which our profession organized | 
tart over from the beginni is al 
most impossible or, more optimisticall 
would require mucl ork ‘ 
a lone tine But. let me neverthele 
sketch «ut i dream nie that ha 
many analogue ur present cw 
the tructure 

Suppose we had on “American Society of 
Engineers” to which every qualified engineer 


Its 


then speck for the entire profession on such 


could belong organization would 


senior 


questions os education, legislation, engineer 
ing philosophy, engineering policy, etc. Under 
this senior organization would be, say, fifty 
departments, such os public works, extractive 


mining, mineral dressing smelting, extractive 


drilling refining hydraulics 


transportatior 


power process machinery, communication 


manufacturing processes, etc. And under each 


department a series of divisions; for in 


stance, in transportation department § there 


would be divisions on road, rail, water, air 


transportation, etc. Splintering to meet spe 
could the So 


ciety by subdivision, but the broad general 


cialized needs continue within 


problems 
vancing technology would work upwards 


and 


requirements 


caused by ad 

ut im extensmw 
1 it 
have ist 
have reorgan 
\IMI nto three le 
etallurgy und 

west tit tied on pre 
lua i the three 

rt ent Tut 
te he 

i vn 

eet the growing 

‘ have 

| the total 

‘ have o readily 
ird 
ke the 
‘ Art 
ill 
i 
et 
4 
| 


thirteen original 


| iti itt 
in 
i u 
Kee] 
esentin ist 5 
i f_onstitu 
! Just as the 
long nan 
le ot te fed 
ere toreed 
nition to 
mity Organiza 
eal 
da 
bong hee { 
‘ 
eet 
‘ il 
pr ‘ 
effective a , 
ile engineer 
it 
il une 
wn pre 
th ome bette 
or the tri 
1 recently uy 
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ind ire tl ming 
this cirect ! | kin to 
desired amalgamat 
all the present ce 
Isn't th 
to the entire 
brought abot 
ized the 
partment 1 
petrol ‘ 
ther subdiv 
mnt 
enti 
ot ti 
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sper il 
necd 
retuse to al 
prote mn 
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united 
se let ov 
dice if 
tion” in 
us from effe 
eat 
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PRODUCTS DRIED 
BY SARGENT 


include 
Abrasives 
Asbestos 
Berries 
Briquettes 
Calcium Carbonate 
Cereals 
Chemicals 
Clay Fillers 
Cocoa 
Coconut 
Carbon Black 
Coffee 
Explosives 
Feedstufls 
Fertilizers 
Flashless Powder 
Fruits 
Grains & Seeds 
Inks & Pigments 
Kaolin 
Latex 
Leather 
Nuts & Oils 
Paints 
Paper & Paper Products 
Pharmaceuticals 
Plastics 
Proteins 
Rice 
Rubber —1 Natural & 
Synthetic 
Sensitive & Unstable 
Materials 
Soap Chips 
Soda Lime 
Small Metal Parts 
Starch 
Tapioca 
Textiles — Fibre, Tops, 
Yarns 
Tiles 
Tobacco 
Vegetables 
Waste Sludges 
SARGENT DRYERS 
Products (\lustrated Above 
PHARMACEUTICALS, 5 sec! 
10-section, 100-tray dryer Re 
RUBBER [triple -decter) drye 


There's a SARGENT DRYER to do the job for the Process Industries — < 


conveyor, or tunnel, or pole. Truck dryers. Tray Dryers. Stationary OF — trays high. 2 tray jeep: COCONUT 
Rotary Beven. High speed or low, heavy capacity or light; continuous = dryer’ CHEMICAL plont 9 tray dry 


r reclaimed rubber SKEIN drye 
or batch methods. Research Laboratory Dryers. Pilot Plant Dryers. COTTON SEED OIL plont trey d 


Coolers and Evaporators and SARGENT FEEDS — standard and =6TOBACCO dryer TEXTILE STOCK 


special; Vibrating Screen Feeds, Conveyor Feeds, Air Stream Feeds. dryer: Portable RESEARCH LABO- 
RATORY dryer; LEATHER dryer 


Sargent’s Drying Research Laboratory invites your inquiry, 
no matter what your drying problems may be. 


PHILADELPHIA 19 — FF. E. Wasson, 519 Murdock Rood 


’ PORATI N CINCINNATI 15 —A. L. Merrifield, 730 Brooks Avenve 
& G. SARGENT CHICAGO 44 John low & Co 5850 West lake St 
4 HOUSTON 17, TEX. — The Alpha Engineering Co., Box 12371 
CHARLOTTE, NC. — $ Anderson, Caroline Specialty Ce 


Graniteville, Since Mas ATLANTA, GA. — J). Angel, Mortgoge Gverontee Building 


TORONTO |, CAN. — Hugh Willioms & Co., 27 Wellington S 
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For the Process Industries 
the 
| see us 
a 
: 
| 
ma of 
PILOT 
q 


BUILT BY GIRDLER... 


$14-million nitrogen plant goes “on stream” 


This synthetic nitrogen plant, recently built by Girdler 
for the Southern Nitrogen Co., Inc., Savannah, 
Georgia, is one of the largest in the South. It will pro- 
duce over 250 tons of ammonia per day. Converted into 
nitrogen solutions, prilled ammonium nitrate and urea, 
its output will make an important contribution to 
tarmers throughout the southeastern states in higher 
nelds and increased profit: 
General view of new plant of Southern aa nd increased pr mits 
Nitrogen Co., Inc., at Savannah, Georgia As prime contractor, Girdler assumed responsibility 
tor engineering and constructing the pl When 
nitrate, uvea and nitrogen solutions for and ing P ant en your 
formulated fertilizers. new process plant facilities are in the planning stage, 
centralize responsibilities and assure profitable results 
—call on The Girdler Company for complete, coordi- 
nated design and construction services 


GAS PROCESSES DiIVIsion 

Design, Engineering, Construction 
of Hydrocarbon Processing Piants, 
Gas Producing Piants, Chemical 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
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: At the Chemical Exposition 
be sure to see the 
New Vertical 
Leaf Filter 
Uses any sheet filtering medium, which can be 
changed as easily as in a filter press @e Can be 
used as a precoat filter e Adjustable leaf spacing permits build-up of any 
desired cake thickness e Filter can be readily cleaned, even if overloaded e 
No pipe connections to lore ak toe an filte 
» New Horizontal Plate Filter 
. Improved design throughout: Horizontal filter plates 
retain solids @ No scavenger plate needed e No 
“heel” or unfiltered material in tank e Unit easy to 
open and filter cartridge readily removed, cleaned 
and replaced e@ Hermetically sealed tank prevents 
leakage @ Unit hydraulically closed and quickly put 
into operation 


New Diaphragm Pump 


New design eliminates 
danger of injuring me- 
chanical parts in event of 
diaphragm failure while 
pump is in operation © 
Designed for abrasive, 
corrosive, heavy or other 
diffeult) materials, with 
reduced maintenance 
cost @ No packings, no 
leakage No disturbance 
of piping when replacing 
diaphragms. 


Other products on display—polymerizing reactor and 
slabber ; wax and resin molding press; new all plas- 
tic and plastic-coated metal filter press plates, etc. 


T. SHRIVER & COMPANY, Inc. 


812 Hemilton Harrison, WN. J. 


Sales Representatives in 
Decotur, Ge. —Houston, Tex. —St. Lovis, Mo.—Sen Francisco—Montreal -- Toronto 
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Noted and quoted 


(Continued from page 16) 


twelve mills per kilowatt hour with 
the lack of such pressure in our own 
country, where the average cost of new 
power is about six mills, and it becomes 
quite apparent that the exploitation of 


nuclear power will and should proceed 


at a much faster pace abroad than it 
can justifiably do at home. We should 
congratulate ourselves that we have 
time in which to make further progress 
toward much more economical nu- 
clear power before we have to use it 
extensively. Paradoxically, there is a 
realization abroad although not at 
home of how fortunate is our situa 
tion in the United States. In the eyes 
of our foreign friends, we are just 
exercising plain common sense in con 
centrating our efforts on research and 
orderly development, refraining from 
extreme exploitation until we can do 
so without doing real violence to sound 


economies 


The Commission is very much in favor of 
our helping our foreign friends in carrying 
out their ambitious programs for nuclear power. 
In exchange of information about operation as 
well as design improvement, we shall receive 
valuable aid toward ovr goal of nuclear 
power so economical thot we con use it 
profitably in our own country. 


It seems to me that these examples 
are clear proof that the aim of the 
Commission 1s not to promote nation 
alization or socialization of American 
industry, but, in fact, is exactly the 


reverse thereof. 


With respect to the accusation that 
the Commission is trying to control 
education or influence it improperly, 
it has been said that the Commission 
is attempting to limit its support of 
basic research in some manner and to 
concentrate it in government-owned 
national laboratories. While of nece 


sity research work in the field of mil 


} 


tary application must confined 
largely to our own laboratorie re 
search in the fundamentals of nuclear 
science and in its peaceful uses 1s 
done to a great extent for the Com 
mission not in its own laboratories 
but on the campuses of universiti 
and in the laboratories of private in 
dustry At this time we have overt 
seven hundred research contracts with 
universities, and | am sure that the 
scientists and technicians who are 
working on these contracts m univer 
sity laboratories do not feel that they 
are subject to thought control by the 
Commission 

That many ambitious young scien 


(Continued on page 28) 


| 
Nuclear Education 
‘ 


DO YOU ate 
KNOW ABOUT 
GASK-O-SEAL? \ 


 Gask-O-Seals can be re-used 
 Gask-O-Seals will seal at low or high pressures, vacuum or 
positive 


’, y, If you do not know about Gask-O-Seals look at these facts 
 Gask-O-Seals will seal practically any processable fluid 
SS 


 Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements 


They are recommended for flanges, gear boxes, transfer cases 


The above diagram is “typical” only. Gost -O Seals ore 
any place where truly efficient static seals are needed 


also mode with one-side seals 


©) 
—> FRANKLIN C. WOLFE CO. 


Note A recent development of the Gast ( eal principle jnotes eMectiwe sealing in 


the temperature mnges of 400° to + 1000° tor mpecd ipplications 


Got-0- Culver City, California 

Boh 0 sealing design specialists 
Rw O Seal 


Bon; © Seat ® V4 A DIVISION OF arker APPLIANCE COMPANY 


C, Hydraulic and fluid system components 
OL oO 
Visit Our Booth Number 43! at Chem Show 


December 2-4, 1957 


| 4 

f - 

The static seal that can not blow out! 


When you need a “special” pump, Worthington’s SESC 


(Standard End Suction Centrifugal) line will often 
prove the low-cost answer. 

For example, the chart above shows specifications for 
21 different pumps, with a variety of materials of con- 
struction, which would ordinarily involve manufacture 
of special pumps. However, because all of these mate- 
rials are available from the SESC line, the pumps can 
be bought at big savings. 

The secret of Worthington’s ability to give you many 
normally special pumps at standard prices is the flexi- 
bility of the SESC line. Parts have been standardized, 


but not pumps. As a result, you can literally “custom- 
build” your pump to get exactly the right features to 
meet your requirements. 

70,480 COMBINATIONS TO CHOOSE FROM. You have 
a choice, for example, of four materials of construc- 
tion—iron, steel, bronze, Worthite* and combinations 
of these. You have a choice of five types of liquid ends 
and five different drives. You can choose packed stuffing 
box or mechanical seal operation. In all, there are 70,480 
combinations—all built from standard, stocked parts and 
ready for prompt delivery at competitive prices. 


OA high high-chromiem, low-carbon alley steel. Trademart Neg U.S. Pat. OF. 


ee 


$3 


PUMP FOR 


/ CUTS MAINTENANCE 
If you know one SESC pump, 
you know them all. From the 
smadlleat to the largeat the en- 
fire line is built lo the aame 


STANDARDIZATION PAYS OFF LATER. After you have 
installed an SESC pump, you benefit again from Worth- 
ington’s broad standardization program. Since all 
pumps in the line are built from interchangeable parts, 
your spare parts inventory can be cut as much as 50°,. 
Should repairs or conversions become necessary, parts 
interchangeability can often mean reduced downtime. 


The complete SESC line consists of six separate types 
of pumps, all suitable for either motor, turbine or belt 
drive. Ratings range up to 2,700 GPM and 550 ft. head. 
If you'd like to know more, write for Bulletin W-300-B4. 
Worthington Corporation, Harrison, N. J. 


hasic design, Maintenance men 
quickly become familiar with 
its construction details. 


WORTHINGTON 


<A 
‘ 


Ruggedly Constructed 


Armshongs Standard 
VERTICAL VAPORIZERS for CHLORINE 


_||lustrated 


6%” o.d. (Size “C”) vertical standardized 
bayonet type heavy duty vaporizer for 
Chlorine. Capacity 1,000 pounds per hour, 
of Chlorine vaporized from and at 32F 
with low pressure steam. (Others available 
to 16,500 pounds per hour.) 


Armstrong builds standardized, heavy 
duty type vaporizers for chlorine in the 
vertical design in sizes from 180 pounds 
per hour to 16,500 pounds per hour. These 
units are assembled to order from stock 
parts, incorporating standard elements of 
proven merit for chlorine vaporization. 


Depending upon the corrosive nature of 
the job at hand, units may be made with 
all steel construction, or to include tubing 
of nickel alloy when required (this may 
entail some delay in shipment). 


e 
Special heavy duty gasketing and flanging 
are usually used for chlorine service, as 


developed over a long period of time. 


Chemical Engineers Appreciate 
Armstrong's Specialized Approach 
to Vaporizing Problems. 


We Invite Inquiries 


RICHARD M. ARMSTRONG «0 


—BOX 188 
CHESTER PENNA.- 
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Noted and quoted 
(Continued from page 24) 


tists should choose to work on Com- 
mission projects is but natural. Atomic 
energy is a new and exciting field with 
infinite possibilities. It is a specializa- 
tion within the broader field of science 


| which is and should be attractive to 
| men of imagination. 


In increasing numbers, universities and col- 
leges are setting up, os a part of their regular 
curriculum, courses in nuclear science. To help 
them do so, the Commission is making grants 
for y equip t and is offering fellow- 
ships to induce students to elect these courses. 
it is the policy of the Commission to foster an 
independent spirit in the universities which are 
preparing to teach nuclear science. We are 
interested in encovraging them, but not in 
controlling or influencing them in any improper 
way. 


1 would think that within a decade— 
surely within a score of years—we 
shall see an evolution accomplished 
wherein industry will have completely 
taken over and its normal 
position in the field of peaceful uses 
of atomic energy; wherein our insti 
tutions of higher education will have 
developed nuclear science as a regular 
part of their courses in general sci- 
ence; a situation wherein the Com- 
mission’s activities, while continuing 
of necessity in the field of military ap- 
plication unless and until some plan 
ot safeguarded disarmament has been 
agreed to by all of the nations of the 
world, nevertheless will be limited in 
the field of peaceful application to such 
things as cooperating with the states 
in establishing and enforcing uniform 
safety standards for the protection of 
people generally against those hazards 
which are inherent even in the peace- 
ful uses of atomic energy and to re- 
search of a and fundamental 
nature, such as the discovery of how 
to control the thermonuclear process 


assumed 


basic 


and how to make it economically 
feasible. 
The Commission's policies are 


strictly in accord with the best Ameri- 
can tradition—there is nothing “sin- 
ister” about them. But, it is true 
that in a complicated field like ours, 
where the public interest is so much 
at stake, where the requirements of 
military secrecy give an air of mystery 
to the entire efrort, we must be mindful 
of the public view of our affairs and 
we must do whatever we can to see 
that a better understanding 
by people generally of our problems 
If we can bring 


there is 


and of our policies 


| about this better understanding, I am 


that will thereby add some 


thing of real value to our other efforts 


sure we 
toward the realization of the manifold 
benefits will the 
peaceful uses of atomic energy 


which come from 


| 
& 
4 
| 
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If corrosion is costing you money, it will pay you to check 
the savings that are certain with Crucible stainless steel. 
For all practical purposes, reactor vessels made of Crucible 
stainless are impervious to attack by oxidizing agents like 
nitric acid, and resistant to strong alkaline solutions, Mild 
reducing acids don’t pose any special problems either, and 
in some cases even highly reducing acids and halogens can 
be handled satisfactorily by Crucible stainless steel reactor 
vessels. 

Spot corrosion is minimized because Crucible stainless 
has a smooth, tough surface that reduces adhesion and 
makes for fast, easy, low-cost cleaning. If extreme heat or 
cold, or high pressure, exist along with your corrosion 
problem, Crucible stainless can help you there, too, since 


it holds up very well in any combination of these conditions. 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Lid. 


when you count 


corrosion 


STAINLESS 
STEEL 


REACTOR VESSELS 
COST LESS 


first name in special purpose steels 


the cost of 


Corrosion-resistant stainless steel can be formed into 


almost any equipment shape or design. Write today for 
Crucible’s free bulletin, “Making the Most of Stainless 
Steels in the Chemical Process Industries”. Address Crucible 
Steel Company of America, The Oliver Building, Mellon 


Square, Pittsburgh 22, Pa. 
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POG 
ARTISAN INDUSTRIES 


.an established family of companies serving the chemical, 
pharmaceutical, petroleum, food, process and electronics industries in 
the manufacture of special and production equipment 

When you contact any member of the Artisan family on a problem, 
it’s like hiring a team of specialists to go to work for you... without 
swelling your payroll. Wherever necessary, the know-how and facilities 
of the individual companies are pooled to bring to your problem a 
combination of skills, facilities, and experience unmatched in the field 
of process equipment 

This kind of integration can help you develop an idea — or a com- 
plete process — from its beginning to production of finished equipment. 

It is a complete service, worth investigation. Write today. 


ARTISAN INDUSTRIES Waltham 54, Massachusetts 
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FREE 
gives full 
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Fac hed folder 
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of h com any 
Invaluable reference material for 
anyone who wall ever need special 
or production equipment, Write 


for your copy today 
SEE YOU AT BOOTH 874 
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Five companies with 
an integrated service 
for the manufacture 
of process equipment 
ARTISAN 


ARTISAN METAL PRODUCTS INC. 


ARTISAN 
Specialists in process equipment and pilot plants- 


Evaporation + Distillation Waste recovery Heat transfer 
Solvent extraction and recovery « Organic synthesis « Nuclear 
process equipment 


Test equipment + Special machines + Packaging equipment 
Continuous transfer and treating equipment + Nuclear 
mechanical devices 


SET VAT 


JET-VAC THE JET-VAC CORPORATION 
Jet ejectors for the processing and power industries « Steam 
jet eyectors for vacuum service + Eyectors to operate on special 
process fluids or applications « Barometric condensers 
surface condensers 


KONTRO 


contro THE KONTRO COMPANY INC. 


AJUST-O-FILM Centrifugal Processing Equipment 
THERMALIZERS 


ME TALIFAB 


metaifas METAL FABRICATORS CORPORATION 


Fabrication for the electronics industry + Specialized com 
ponents for machine tool builders « Fractionating trays for 
the chemical and petroleum industries + Missile and rocket 
components « Aircraft sheet metal work + A-N Certified spot, 
seam, heliarc and electric welding 


é] Ar-speed 
HI-SPEED EQUIPMENT, INC. 


Film Spray Developing Machines black and white + Film 
Developing Machines color Silver Recovery Systems 
Film Laboratory Equipment 


ARTISAN 


INDUSTRIES 


73 POND STREET, WALTHAM 54, MASS. 
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Rockets and Chemical 
Engineering 


A meeting took place recently which 
may have considerable significance to 
chemical 


engineers, particularly in 


helping to bring about a better unde 
standing of some of the 
ing and yet to be solved—in 
the field of rocketry. 

One and 
down last month in a 
Northwestern 
Institute for 


problem he 
solved 
hundred sixty men sat 
lecture room at 
lechno 


University’s 


logical “a three-day dis 
cussion ot 
gases. Under the 
eral chairmanship of Ali Bulent Cam 
bel of Northwestern, the 
was presented by Northwestern Uni 


transport properties in 


guidance and gen 
symposium 


versity and the American Rocket So 
ciety, and was sponsored by the Re 
search Offices of the Army, Navy, Air 
Force, and an imposing list of indus 
trial concerns 

Before the symposium had 
the luncheon break on the first 
the nature of the problem and a defi 


reached 
day, 


nite division of viewpoints among the 
Values for 
(thermal conduc 
viscosity heat 
thermal diffusivity 


participants was reve tiled 
transport properties 
tivity, shear specifi 
thermal emissivity 
mass diffusivity, and the dimensionless 
Prandtl number ) 


not only nonexistent at the high pres 


were established a 


and employed in 


the type of chemical process plant we 


sures temperatures 


but even theoreti 
cal baffling 
Joseph O Hirschfelder (University of 


call a rocket engine 


visualization of them is 


Wisconsin), spokesman for the theo 
retical sevyment ot the ymposium 
made the remark that for a simple 
case of two oxygen molecul there 
ire eighty one different po ihle enerey 
potential exchange H remark that 
the energy interc hat ge consimeration 
when complicated by additional factor 
ot mternal resonance force it ele 
vated temperatures, polyatomic ind 
polar molecul dissociation oniza 
tion, and high pressures vaguel re 
semble a“ bucket of worm erved 
as a Starting pomt tor many floor di 
cu low 

The symposium participants asso 
ciated themselves with one of three 


principal viewpoint (1) fundamen 


tal theory, (2) direct experimental de 


termunatior ind (3) mathematical 
extension of existing ambient alue 
by sophisticated extrapolatior 

In the opening paper, C. F. Curti 
(University of Wisconsin) summar 
zed the theoretical side of the ga 
transport property task in a review o 
the Lennard-Jones potential for sim 


ple dilute pase the Eucken correction 


to handle internal ce grees of treedom 
chemical 


* Editor's Note: Mr. Tormey, a 
engineer, is Chief, Research, at Rocketdyne 
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the Enskog theory extending the Len 
nard-lones to dense gases ind some 
additional recent theory. Detmuitely not 


content with present theoretical tools, 


Dr. Curtiss said 


high tem 


The development of the 
perature held will ultimately 
clude the theoretical 


etherent the 


have to m 
trans 
and 
unt 


calculation of 


port ce existence ol tons 
date tw 
and the 


attempts ot 


radicals boing taken wito ace 
suct 


author Know fe y 


lau have been mace 
tematic 


expernunentation thi ifca 


(un k to take 
Vv 
Cal. Tech., M 
ind ¢ W. Baulkmight 


extrapolation technique 


to task 


hartz ol 


Curtiss were 
Aveo, D 
Rosenbluth of Convarr, 
who deseribed 
they are us 
ing to provide engineering values for 
ol high tempera 


transport properti 


tures and pressures in the absence of 
complete theory 

Although not matching the demand 
the di 


values is 


value 
these 
mstitutions, At 


lor tran port property 
rect determimation of 


pre 4 ceeding 


Brown University J. Kestin and his 
co-workers are determining viscosity 
values tor gases at high pressures and 


temperature in a capillary viscometer 


Experimental work at MIT on thet 
mal conductivity by Leshe 
ner, measurement of diffusion coeth 
cents at Cal. Tech. by B. N. Sage, 
the use « the molecular beam 
technique a it yas transport 
property by |. kestermann were lucidly 
described 

llowever, neither theory nor the ex 

mental work itished the imtens« 


per 


requirements for good transport 


un oundly stated by representative 
trom the rocket, aerodynamic, nuclear 
ind chemical proce imdlustrve Up 
per temper iture and pre ure lint al 
10,000" K ind) atmosphere 
ere repe atedly tated as being ca 
present, and urgent 
Ihe three-day ession i forth 
right im presentat but disappomt 
i i measurement ofl ‘lvanee 
ent Vost-symposium conclu " 
were that real value ol evel i ow 
the tratisport propertie ire non 
existent: that the theory till lim 
ited: that « Kper mental techy will 
onl produce with time and gifted 
opet iter ind that the need for alive 


is mounting yearly 


Preprints of may 


be obtained from the American Rocket 


the nineteen paper 


aciety, 500 Fifth Avenue, New York 
City. The bound proceedings will be 
available oon irom Northwestern 
University 
John I’. Tormey * 
Canoga Park, California 
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Just flip the lid... WHAM...cake removed in seconds 


It's just as easy as that... why put up with costly downtime and messy 
operations when Industrial has the answer to rapid thorough cleaning 
in seconds. Industrial’s new Vertical, Bottom Outlet, Type “152” 
Filter offers tremendous advantage in removing and subsequent disposing 
of waste materials. 


Industrial’s quick opening bottom drop door is the fastest available 
method for removing large volumes of solids in a dry form 
or slurry, depending on the customer's wishes. When 
necessary...the cake can be leached before removal 

from the filter to recover valuable salts, sugars or other 

constituents. 


Industrial’s rapid cleaning features can definitely 
reduce downtime costs for either continuous or 
batch type operations. 


See this filter in action... Stop at Industrial's display at the 26th 
Exposition of Chemical Industries, New York Coliseum, Dec. 2-6, 1957 
Booth No. 1188 to 1273 


FOR ADDITIONAL INFORMATION WRITE... 


INDUSTRIAL 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5910 OGDEN AVENUE + CHICAGO 50, ILLINOIS 
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ARTLET! a 
AFSNO 


CLEVELAND 


ROLL-AWAY 


AMMONIUM NITRATE 
FERTILIZER DRYING AND 
PROCESSING PLANT 


Prills formed by cooling concentrated 
ammonium nitrate solution (NH4NO3) 
sprayed into the top of a 150 foot prill 
tower (not shown) are fed out of the bottom 
of the tower with a belt conveyor (which 
can be rolled away for cleaning) and 
possed successively through a rotary pre- 
dryer and dryer, both of Bartlett-Snow's 
Style J steam heated design. Prills dis- 
charged from the dryer at about 170 F. 
and .2% to 4% moisture ore passed 
through an air swept rotary cooler that 
lowers their temperature to 110° F. They 
are then screened, powdered clay added, 
and passed through a rotary blender. The 
finished pellets are elevated to storage 
preparatory to bagging. 


Material Handl 
THE c. O. 


NEW YORK * CHICAGO * 


CALCINERS KILNS 


Individual units or complete systems including all 


materials handling; processing and storage facilities 


BELT CONVEYOR 
+. 

PRE-ORYER 


SCREEN 


CLAY WEIGH METER 


BARTLETT & SNOW CO. 


6200 HARVARD AVENUE @© CLEVELAND OHIO 


RYERS - COOLERS 


FINISHED PRODUCT 
STORAGE 


CLAY STORAGE 
HOPPER 


ROTARY 
COATER 


TO BAGGING 
MACHINES 


WEIGH BEL 


Buik Flow 
CLAY ELEVATOR 


@ Bartlett-Snow offers more than 60 years experience in 
engineering, fabricating and erecting of dryers, coolers, cal- 
ciners and other continuous and batch heat processing equip- 
ment. Our research laboratory in Cleveland provides facilities 


for determining heat sensitivity, preferred velocities, retention 


time and other needed physical and chemical reactions of the 


material .. . can even produce actual samples of the treated 
product before the full plant equipment is built. 


We are well known also as builders of bucket elevators; 


rotary screens; bins and gates; apron, screw, belt and flight 


conveyors and other materials handling equipment. Thus we 


can supply — at no higher first cost — all the equipment 


needed for an entire system including all accessory 


facilities, assuring early completion of the project 
and fully coordinated operation as planned. Let 


us help you with your next job. Get full details! 


— Write for BULLETIN No. 118 Today. 


ing and Processing Division 


DETROIT BUFFALO PHIL, JELPHIA 
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Installation at Alba Manu- 
facturing Co., Aurora, Itl- 
inois, includes loop boot 
and inclined REDLER con- 
veyor-elevators for automat- 
ic handling of glue product. 
¥ 


from start to finish handle your bulk materials automatically 


Obviously, to push forward with increased pro- 
duction, you need automatic aids—mechanical 
conveying that speeds processing by eliminating 
back-breaking tasks, wasted motion, ana exces- 
sive handling. 

Conveying equipment to handle every conceivable 
dry bulk material, and the engineering ability to 
apply it correctly, has made the big name of 
STEPHENS-ADAMSON one the chemical proc- 
essing industry can rely on. Due to vast engineer- 
ing and manufacturing experience, the S-A way of 
bulk material handling is the surest way of keeping 
production in your plant at the highest level while 
holding down handling costs. 

Whenever your raw or processed materials can be 
handled in bulk form, it is the most economical 
way. Let the S-A engineer in your area show 
you why. 


Vital potash fertilizer is loaded into bos 
cars by this STEPHENS-ADAMSON 
Swiveloader. It is part of a complete han- 
dling system and insures maximum uni- 
form loading by throwing potash to far 
corners of the car. 


A belt conveyor and tripper by Stephens- 
Adamson handles Ammonium Sulphate for 
National Aniline Div. of Allied Chemical and 
Dye Corp., Hopewell, Va. The tripper is self- 
propelled, discharging an 18-inch belt along 
a 352-foot run over storage hoppers. 


S-A manufactures a wide range of material handling prod- 
ucts in three complete plants in U. S. and Canada. 


Beit Conveyors 

Beit, Pan 4 Piate Feeders 

Ship Loading Boom Conveyors 

Stacking Conveyors 

Storage Reclaiming Systems 

“Natural Frequency” Vibrating 
Conveyors 

REOLER Conveyor-Elevators 

ZIPPER Conveyor-Elevators 

Conveyor Belt Cleaners 


Headshaft Holdbacks 

Grizzlies & Screens 

Centrifugal Pilers 

Bin Gates & Tunnel Gates 

Car Pullers & Spotters 

Bucket Elevators 

Skip Hoists 

SEALMASTER Bali Bearing 
Units 


e Write for a bulletin on any of the above products. 
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STEPHENS-ADAMSON MFG. CO. 


57 RIDGEWAY AVENUE, AURORA, ILLINOIS 


LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


DESIGNERS © ENGINEERS * FABRICATORS. 
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Polyvinyl! chloride plant, designed and built for 
the Insvlar Chemical Corporation at Hicksville, 
New York, owned and operated jointly by Ross & 
Roberts Inc. and Rubber Corporation of America. 


Heart of the process consists of 
reactors equipped with instrumenta- 
tion for precise control of the process. 


How Blaw-Knox 


builds an idea 


into a profitable 


resin plant 


The idea: improve production of vinyl film and 
sheeting by integrating a polyvinyl chloride resin 
plant into the operation. 
The problem: could such a plant be built to deliver 
the capacity required for profitable performance. 
Blaw-Knox was asked to analyze the problem in 
detail. Their economic and engineering studies 
proved the idea feasible . . . pointed the way to a 
pilot plant to determine formulation data. 
Then, maintaining close contact with the client, 


Blaw-Knox moved ahead with plant construction, 
This program co-ordinated engineering, procure- 
ment, inspection, and cost control. 

Results: a smoothly running plant delivering speci- 
fied capacity and quality, stabilizing material flow, 
widening overall profit margin. 

A veteran of 25 years in the resins and plastics 
field, Blaw-Knox provides plants tailored to indi- 
vidual needs at minimum cost. We welcome the 
chance to assist you in your current project planning. 


Blaw-Knox’s 89th Resins and Plastics Facility 
BLAW-KNOX COMPANY 


Chemical Plants Division « Pittsburgh 22, Pa. « Chicago 1, Ill. 


Birmingham * New York * Haddon Heights, N.J.* San Francisco * Washington, D.C, 
See our exhibit in Booth 581—Chemical Show, New York—December 2 to 6 
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Review of Coolants and 
| Moderators 


New, Transistorized 
Temperature Controller 


Progress in Nuclear Energy, Series 1V, 
Technology and i-ngineering. tiurst 
(A.E.R.E., Harwell) and S. McLain 
(Argonne National Laboratory). M« 
Graw-Hill Book Company, Inc., New 
| York, and Pergamon Press Ltd., Lon- 

don, 420 p. (1956), $12.00 

Reviewed by Albert L. Babb, De- 
partment of Chemical Engineering, 
University of Washington, Seattle, 
Washington 


This book is Vol. IV of a series of 
eight volumes entitled “Progress in 
Nuclear Energy.” Vol. III, “Process 
Chemistry,” and Vol. VII, “Economics 
and Administration,” would also be of 


interest to chemical engineers in the 


: nuclear energy field. 
‘ The aim of this series as stated by 
A ‘ the editors is “first to emphasize tech- 
2 nological rather than scientific aspects 
“4 ‘ of coolants and moderators, second to 
| select and commission papers broadly 
74 ; in the nature of reviews, and finally 
" . to preserve as far as possible some 
. Provides sort of geographical balance.” 
- ‘ The first two chapters contain fairly 
2: Much Greater Sensitivity , detailed and comprehensive surveys of 
the production and properties of 
e; Long Life, Lower Maintenance : heavy water and reactor-grade graph 
rom a’ Use of transistors, rather than electronic tubes, in this ON-OFF Chapter 5, titled Engineering, con- 
" + signalling controller provides a tremendous increase in both the life | sists of sections which deal either di- 
bf *+ and dependability of the instrument. Ruggedly constructed, it can rectly or indirectly with heat-removal 
A «' withstand severe conditions of vibration and shock without loss of problems in nuclear reactor systems. 
Reactor coolants, pumps, and choice of 
i 4 sensitivity or accuracy. Maintenance, naturally, is sharply reduced. pump system are covered. The section 
é, Available for either thermocouples or resistance bulbs, this tran- Boiling Heat Trensfer is an excellent 
review of the subject. Other sections 
A sistorized controller also provides greatly increased sensitivity — deal with the nuclear and thermal re 
6; acting on a temperature change of but Y2"F. Use of regular A.C. line quirements of a primary coolant gas, 
c ei voltage eliminates the need of a standard cell and battery. Periodic experiments to improve heat transfer 
6 : standardizing to maintain factory accuracy of the null balance meas- between aluminum and uranium sur- 
e' uring circuit is no longer necessary. Calibration accuracy is guar- faces in contact, and the thermome 
+ chanical behavior of an aluminum can 
“ é' anteed to within 4% of 1% of scale span. Scale ranges are available 
- as observed on an electrically heated 
. for all standard calibrations — covering temperatures from minus i! model 
A 320°F. to plus 3000°F. iL | Chapter 6 is titled Reactor Chem 
istry and Corrosion. The chemistry of 
A A | nuclear reactor systems and the ex- 
as 2! See This And Other Thermo Electric Products tremely important field of corrosion 
44 oe at the | in reactor components are covered 
& 4) | Phase diagrams for uranyl nitrate, 
A CHEMICAL SHOW—BOOTH Ill! | fluoride, phosphate, chromate, and sul 
tT New York Coliseum « Dec. 2-6, 1957 | fate systems are given—a valuable 
e' compilation of available phase equilib 
rium data for systems of practical in 
Ce € terest. Data on the resistance of metals 
ermoao Electric Mae to attack by both aqueous uranium and 
thorium slurries pumped at high tem 
A SADDLE BROOK, NEW JERSEY | peratures are given 
S A In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario I Experimental data and photograph 
4,' | of corrosion test specimens should be 


Seabhannnnet (Continued on page 40) 
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Layne Research 
Defends Your Well 


Magnification B00X 


Shown here is an actual photograph of one of methods used to find the reason. Layne Re- 
the many microscopic organisms which may search, thru years of experience in “recovering 
occur in any type water supply lost water,” selects the correct Laynite material 


Layne Research is called upon when well and method to restore well capacity 
capacity is reduced. Layne Research finds out IDENTIFY AND PRESCRIBE that’s 
why. Production records, water analysis and what Layne Research does for each individual 
microscopic examinations are some of the well water problem 


Only Layne Offers Complete Service: Research * Analyns * Design * Well Pumps * Mamtenance * Engineering 


t 


\88 57 


General Offices and Factory © Memphis 8, Tennessee 


| arer oupply 
LAYNE © MEMPHIS 
S 
RS OF PRO LS 


The Newly MODIFIED 
Hammel-Dahl Standard 
3000 Series CONTROL VALVE 


Now incorporates the following 
additional features: 


Retained gasket design for bonnet and 
blindhead joints. 


One-piece construction bonnets and 
blindheads. 


Cast ductile iron open-yoke. 


Pressed steel diaphragm casings and steel 
spring barrel. 


Four spring ranges interchangeable in any 
superstructure: 0-30, 3-15, 5-25, or 6-30 
PSIG. 


Superstructure removable without disturb- 
ing the stuffing box or the gland flange 
bolting. 


Oversize diaphragm case interchangeable 
with standard case. 


Plug stem — spring stem split — coupled. 
(Simplifies assembly and disassembly, and 
prevents twisting of the plug stem.) 


Integral mounting bracket for all makes of 
positioners on all superstructures. 


Calibrated hysteresis test of every valve. 
Record supplied on request. 


 HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. tn Mie Ss. he 
SALES OFFICES IN ALL PRINCIPAL CITIES 
5. CANADA, ENGLAND, AND ITALY 
CANADIAN MANUFACTURING APPILIATE GUELPH “ENGINEERING CO., GUELPH, ONT. . 


~ 
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CORROSIVE GAS! 


PRAT-DANIEL CAN HANDLE IT FOR YOU 


If your problem is to convey or evacuate erosive, corrosive, 
explosive or high temperature gas, an OUT-OF-CIRCUIT 
PD FAN AND EJECTOR STACK is your answer. Large or 
small gas volume. Can be designed small enough for hoods 
over fuming kettles or for handling huge quantities of gas 
at steel works. Vertical or horizonal flow any type of 
fume or gas at any temperature. Frequently used to boost 
drafts in existing installations. Get the facts. Yoa may save 
many dollars in maintenance costs. 


CHEMICAL 
PLANTS 


Why, 


Experience of more than 30 years is behind this effective 
design. Prat-Daniel Corporation engineers’ know-how is 
backed by many installations made in the chemical, steel and 
munitions industries. The units can be constructed of carbon 
steel (brick lined if necessary), stainless, plastic coated or lead 
lined steel, aluminum, or other materials to suit your needs. 
Good furnace design usually calls for a PD ejector type stack. 


Project Engineers 


THE THERMIX CORPORATION 
P. O. BOX 1189-8, GREENWICH, CONN. 
(Offices in 38 Principal Cities) 

Canadian Affiliates: T. C. CHOWN, LTO., Montreal 25, Que. 


Designers and Manufacturers 


PRAT-DANIEL CORP. 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft fans 
Aw Preheaters, induced Draft Fans, fan Stacks 
THE THERMIX CORP. P. O. Box 1189-8 
Greenwich, Conn. 


5 GAS 5 Gentlemen: Please send me Prat-Daniel Bulletin A572 


Name: Title: 


NOTE: Company: 
THE FAN HANDLES CLEAN AIR | *°* 
ONLY. WILL LAST INDEFINITELY. 
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ONE MAN, 
and a Vor0c ‘PULSE 


CODE System, can 
gauge and record 
100 tanks in 

12.3 minutes- 
AUTOMATICALLY 


ume a job for one man—and quite a saving for his employer. A saving in labor, time and over- 
‘ow losses, and an increase in production efficiency. The secret, of course, is the “Varec” PULSE 
cope equipment wisely specified by the farm operator. He has discovered what thousands of 
successfully operating “Varec” installations have been proving for years: that automation 
means reduced operating costs, and automation by “Varec™ guarantees it. 


“Varec” has been the leader in the field of automatic tank gauging since its inception. This 
progressive leadership, coupled with over 30 years experience in faithfully supplying the nation's 
petro-chemical industry with products noted for their dependability and excellence of design and 
manufacture, has resulted in the “Varec”™ PULSE Cope iemastesiag System—the finest in the field. 


“Varec” puLse cope reads sare—if a pulse is lost or gained you get no reading, not an incor- 
rect reading. “Varec" PULSE CODE can give you an accurate, dependable telemetering system —over 
unlimited distance using any type single communication channel—for remote gauging of liquid 
level, temperature reading, and remote control of valves and pumps. It can provide an auto- 
matically printed record through an electric typewriter or tape printer. It does the work for- 
merly requiring many field men, infinitely more accurately, and has an amazingly fast pay-out. 


Investigate the opportunities of a “Varec” installation for your tank batteries. Competitively 
- ed in imitial cost, unmatched in record of performance, when you specify “Varec;’ you are 


uying the best 
Send for our free booklet, “A Comparison of Telemetering Systems” and Bulletin CP-3012 


on PULSE CODE Telemetering. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


Compton, California, U.S.A. 


Cable Address: 
VAREC COMPTON CALIP. (U.S.A.) All Codes 
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Marginal notes 


(Continued from page 36) 


extremely valuable to the practicing 
engineer. 

From this reviewer’s standpoint, the 
editors of this volume achieved their 
aim in making the volume essentially 
a technological review of coolants and 
moderators. In general, the individual 
papers are brief but well-written, ade- 
quately referenced, and the majority 
of them contain useful engineering 
data. A subject index is included at 
the end so its value as a reference 
book is enhanced. Consequently, this 
volume, as well as successive volumes 
in this series, should provide rather 
complete and up-to-date reviews of the 
technology and engineering associated 
with reactor systems. 


Development of Industrial Dyes 


Proceedings of the Perkin Centennial, 
Edited by Howard J. White, Jr., 468 
p., $10.00. Available from George P. 
Paine, Lowell Technological Institute, 
Lowell, Mass. 


Proceedings of the Perkin Centen- 
nial, New York, September, 1956, 
held to commemorate Perkin’s dis- 
covery of aniline dyes. The sixty two 
papers presented at the Centennial are 
published in full, complete with charts, 
graphs, and illustrations. 


Symposium on Industrial Water 
Problems 


Industrial Water and Industrial Waste 
Water. Special Technical Publication 
No. 207, American Society for Testing 
Materials, Philadelphia, 52 p., $2.00 


Papers delivered at the Second 
Area National Meeting, Los Angeles, 
under auspices of the A.S.T.M. 
Committee on Industrial Water, covet 
ing many aspects of problems con 
cerned with the source, use, and dis 
posal of industrial water. 


Solar Furnace Research Results 


Study of the Utilisation of a Solar 
Furnace for High Temperature Re- 
search on Solids, T. E. Tietz and N. K 
Hiester, Stanford Research Institute 
for Air Force Office of Scientific Re 
search, Septembe r, 1956, 10 p Order 
PB 121930 from OTS, U.S. Dept. of 
Commerce, Washington 25, D.C., 50 


cents 


A final report summarizing the 
major results and conclusions of five 
technical reports on theory, design and 
cost, and experimentation. The re- 
port permits evaluation of actual and 
proposed furnaces. 
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Pressure Drop (inches water /Ft. Packing) 


Cut Volume 20% 90% 


° 


Ol 


500 1000 3000 


Gas Rate Ibs./ ft® hr. 
PRESSURE DROP vs. GAS RATE 


/\\s 


For full information — 


on Pall Rings ond on other 
tower packings, write for a 
copy of Bulletin TP-54. 


with 


METAL PALL RING 


Where conditions suggest the use of metal packing 
rings in absorption operations, here’s an important 
point to remember: 


Tower volume can be reduced substantially by using 
metal Pall Rings in place of metal Raschig Rings. 


Take a careful look at the graphs. They show capacity 
data and pressure drop data taken from tests run 
not in an eight or twelve inch tower but in our new 


30” diameter experimental tower. The tests were made 


using 11” rings, packed to a depth of 8 feet. 

This improvement in performance results purely from 
the characteristics of the Pall Ring. The Pall Ring 
differs from the conventional Raschig Ring in that 
sections of the ring wall are stamped and bent inward 
permitting better circulation of liquid and gas. Thus, 
more surface area is wetted resulting in greater active 
contact area between phases. 

Metallic Pall Rings are made at present in 1”, 114” 
and 2” sizes in carbon steel, stainless steel, 


aluminum and copper. 
] 
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The Trend is to WESTFALIA | 


WESTFALIA 


KG Clarifier 


Is the Choice of 
American Cyanamid’s 
Lederle Laboratories 


Suppose you developed an extraction process involving two difficult 
liquid-solid separations, where the specific gravities of the phases 
were very close to one another? Faced with this tough problem, 
engineers at famed Lederle Laboratories chose a WESTFALIA 
KG-10006 Clarifier. So pleased are they with its efficient per- 
formance, that Lederle engineers call the WESTFALIA KG “the best 
machine on the market for this type of production.” 

At Lederle, the WESTFALIA KG first clarifies an acid colloidal 
suspension. The pH of the retained liquid is adjusted for optimum 
precipitation conditions. A precipitating agent is added to floc out 
valuable solids. Clarifying the new suspension, the WESTFALIA 
KG runs uninterruptedly for eight hours, and recovers about 150 
pounds of solids per run. By utilizing a second set of bow! inserts, 
downtime can be reduced to as little as 20 minutes! 

The record-breaking efficiency of the WESTFALIA KG is due 
mainly to the unique design of its extra-large six-chamber bowl. 
Unlike other clarifiers which have a single tubular bow! -and which 
lose efficiency rapidly as soon as the solid cake begins to build up — 
the WESTFALIA multi-chamber bowl runs many more hours before 
shutdown is necessary — and its efficiency is just as high at the end 
as it is at the start of a run. 

Won't you let us show you how a WESTFALIA KG can solve 
YOUR processing problem? 


See Our Chem Show Exhibit—Booth 842, New York Coliseum, 


42 
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CENTRICO©S 


Centrico, Inc., Centrico Building, Englewood, WN. J., LOwell 9-0755 
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KG Clarifier in YOUR Industry? 


Have You Thought of a 


CHEMICAL ~— Clarification of caus- 
tics and other textile processing 
solutions, acetate and latex solu- 
tions, solvents, glue, india rubber 
solutions, ink. Recovery of catalysts. 
PHARMACEUTICAL — Clarifica- 
tion of insulin, serum, plant and 
animal organ extracts and bacterio- 
logical cultures. 


FOOD — Clarification of sugar syr- 
ups, vegetable and fruit pulp, butter 
color, coffee extract, cocoa butter, 
vineger, essences, meat and veast 
extracts, gum arabic. 


OIL, PROCESSING — Polishing of 
mineral and vegetable oils. Clarifi- 
cation of troleum, cutting and 
grinding oils, dry fats. 


PAINT AND VARNISH Clarifiea- 
tion of resin and oi] varnishes, lac- 
quers, shellac, chlorinated rubber, 
enamels, and linseed oil. 


The secret of the KG's constant high 
efficiency hes in the superior design of 
the WESTFALIA six-chamber bow! 
Want to know why’ Write for your tree 
copy of Bulletin No. 2007 


7 
Dec. 2-6 


News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atianta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


VERSATILE CARBON AND GRAPHITE 
STRUCTURES CUT COSTS IN HIGH 
TEMPERATURE CORROSIVE PROCESSES 


PROCESS EQUIPMENT 
BRIEFS 


Packaged “‘Karbate” Recirculating- 
Type Heat Transfer Systems for 
Plating Applications 


Corrosion resistance, long life, low cost 

these are some of the advantages of 
the “Karbate” recirculating-type heat 
transfer system. Designed for economi- 
cal heating and cooling of plating solu- 
tions, the system features proven 
“Karbate” centrifugal pump and con- 
centric tube heat exchangers. 

Standard package units, available im- 
mediately, provide 4.1 to 35.2 square 
feet of heat transfer surface and cir- 
culating pump capacities of 20 to 100 
gallons per minute. 

For details, contact National Carbon 
Company, P.O. Box 6087, Cleveland, O. 


“Intalox"’ Saddle Packing 
Now Available in Carbon 
Developed jointly 
| Company and U.S 
wa Stoneware Com- 
pany, new carbon 
saddle packing has a 
wide range of chem- 

ical applications. 
dies, solid under Stoneware’s trade- 
mark “INTALOX”, are recommended for 
hot alkalis, mixtures of hydrofluoric 
and sulfuric acids, hydrofluoric and 
phosphoric acids — applications where 
chemical resistant ceramics would be 
withstand abrupt temperature changes 
without danger of spalling. Saddles 
assure maximum contact surface be- 
tween liquid and gas or between liquid 
and liquid. 
For details, contact U. S. Stoneware, 


by National Carbon 
The new type sad- 
unsuitable. The new carbon saddles can 
60 East 42nd Street, New York 17, N.Y. 


AN 


This installation has one of the largest capacity combustion chambers ever built. Made of 


graphite, the burner chamber (on right) 


ancl the 


carbon hydrator tower (on left) produce 


phosphoric acid from elemental phosphorus for the Shea Chemical Co. of Jeflersonville, Ind 


Corrosion resistance and structural 
stability at high temperatures make 
carbon and graphite invaluable in 
combustion chambers, reactor vessel 
linings, bubble cap trays and packing 
support structures. Virtually immune 
to thermal shock, and with little ex- 
pansion under heat, carbon and 
graphite can be used in reducing 
atmospheres up to 3000 C. Further- 
more, high thermal conductivity en- 
ables water-cooled graphite struc- 
tures to withstand up to 2000" F 
under oxidizing conditions. 

Easily machined to close toler- 
ances, carbon and graphite can be 
worked even by hand tools. Depend- 
ing on size and process requirements, 
the materials can be supplied for 
either monolithic or segmental struc- 
tures. Segmental structures have been 
built with walls 20’ long x 15” high, 
using blocks 7/2” thick, 2842” wide 
and 72” long. 


After a carbon or graphite structure is com 
pleted, shoring is removed. Special high joint 
strength cement with essential properties of 
carbon and graphite bonds the blocks or slabs 


TIONAL 


TRADE MARK 


The terms ‘National and 
Shield Device, ‘Karbate’’ and ‘Union 
Carbide’ are registered trade-marks 
of Union Carbide Corporation 
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MODEL “LL” 
MULTI-PASS COOLER 


designed 


to meet the exacting requirements of the 
petroleum, chemical and petro-chemical 
industries. 


Standardized 


to insure lower prices, fast delivery. 


D & R passes on to you the economies 

accruing from its standardization 

program. Starting with engineering 

and following through on construction, 

economies are substantial. Materials 

are purchased to rigid specifications 

and standard components are stocked. 

ASME standards govern fabricating MODEL “VT” 


procedures. VERTICAL 
THERMOSYPHON 


REBOILER 


MODEL 
VAPOR CONDENSER 


WRITE FOR 
DETAILED LITERATURE 
AND INFORMATION 


* ENGINEERS © DESIGNERS © FABRICATORS 


DOYLE & ROTH 


“oni we 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, N. Y. 
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| About our authors 


Joseph W. Barker, who writes on 
unity in the engineering profession, is 
an outstanding spokesman for both 
unity and the profession in general as 
president of Engineers Joint Council. 
An electrical engineer and president 
of Research Corporation (which is 
known to chemical engineers for the 
Cottrell electrostatic separator as well 
as its educational activities), Barker 
has had a most interesting history. 
Starting as an officer of Coast artillery 
(1916-1925), he then went into teach- 
ing, first at M.I.T., then at Lehigh, 
where he became head of the E. E. 
Dept. In 1930 he joined the faculty 
of Columbia University, becoming 
dean of the Faculty of Engineering. 
During the war he was special assis- 
tant to the secretary of the Navy. 


Ralph Landau, who advocates in- 
ternational licensing cooperation, is 
one who practices what he preaches 
As executive vice president of Scien- 
tific Design Company, he has person 
ally developed and carried through a 
number of the international process 
development programs which he de- 
scribes. An M.I.T. man, Landau spent 
several years on the engineering staff 
of M. W. Kellogg Co. From 1943-45 he 
was with Kellex, becoming head of the 
Chemicals Department there. Among 
his honors are the Kellex Key for his 
work in connection with the Manhat 
tan District Project. An avid world 
traveller, Landau hops a plane fre 
quently for “a few days in Europe.” 


Tom B. Haines is director of In 
dustrial Engineering for Dow, and in 
this capacity has had much to do with 
establishing Dow's Job Evaluation Pro 
gram. Haines describes this as 
“unique in that it is based upon a 
time study and work measurement ap- 
proach.” From this, he became inter- 
ested not only in what wage rate each 
job should pay, but also in the proper 
work load for each employee. This 
information was of use in work super- 
vision and in turn prompted the ques- 
tion of how many workers were neces 
sary to perform any total of required 
operations. “The solution,” he says, 
“involved reversing the normal time 
study procedure and combining work 


(Continued on page 
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= CONTRACT ENGINEERING © with a difference 


from initial negotiations ...to “on stream” 


you deal with Badger principals 


You first make contact with Badger 
through a Key Man as he works with 
you and your engineering staff in pin- 
pointing your processing end economic 
problems. 


The Key Man, acting in your behalf, 
takes your problem to Badger en- 
gineering specialists for preliminary 
study end evaluation 


With recommendations approved and 
construction underway, the Badger Key 
Man is still on the spot coordinating 
activities. He remains in charge until 
your project is complete 


An engineering project handled by Badger 

is a group effort involving many highly developed 
skills. And from first contact until the project is 
complete these experienced specialists are headed by a 
Badger Key Man. More than just a sales engineer, 

he is always a Badger principal — always the Key 
Man in the execution of the project. 


This sensible operating policy, which channels 
project liaison, coordination and administration 
through a company principal, is important to you and 
your project. You will find that most policy level 
decisions can be made on the spot as situations require. 
Further, the Key Man's depth of experience means 

you deal with an executive-engineer who talks your 
language — knows your problems and how to 
find their solutions. 


Many clients say Key Man Policy is the Badger 
difference that makes the difference. Wouldn't it 
be wise to inquire how it could serve to make 
your projects more successful? 


BADGER 


MANUFACTURING COMPANY 
230 Bent St., Cambridge, Mass 
New York, © Houston, Texas 
tn Europe, Badger-Comprimo NV., The Hague 
Badger-Comprimo $.A., Antwerp 


ENGINEERS CONTRACTORS DESIGNERS MANUFACTURERS 
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CHEMICAL SHOW ...New York...DEC. 2-6 


Model MCR 
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See these fi'ters at the show 
SPARKLER MANUFACTURING COMPANY, Mundelein, Illinois 


FILTRATION ENGINEERING AND MANUFACTURING FOR OVER 30 YEARS. 
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ADVERTISEMENT 


This entire 


November * 


U.S.1. Joins Mallory 
And Sharon in Integrated 
Company to Produce Zr, 


U.S.1. will soon join in the management of 
Mallory-Sharon Titanium Corporation which 
will change its name to Mallory-Sharon Metals 
The reorg will 
then produce zirconium and titanium metals 
and other special light 
Each of the follow 
ing companies owns a one-third interest in 
the new enterprise: National Distillers and 
Chemical ¢ orporation (U.S.1. Division). P. R 
Mallory & Co., Inc. and Sharon Steel Cor 
poration 

All assets of both the Mallory-Sharon Tita 
nium Corporation and Reactive Metals, Inc. 
as well as USI-National Distillers’ zirconium 
plant and forthcoming titanium plant will be 
combined in the newly formed corporation 
With assets exceeding $55 million, the new 
company will be the largest fully integrated 
producer of spec ial metals. 

Presidents of the three 
have made this joint statement 
solidation of interests creates a 
integrated special metals company with tech 
nical ‘know-how’ and facilities for every step, 
from original chemical process to production 
and fabrication of finished products, The 
benefits from this strengthening of operations, 
plus the combination of current and future 
research activities, hold great for 
present production of titanium and zirconium 
and for other special metals as well.” 
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Zirconium Metal Plant Starting Up 


In 1956 U.SA.-National Distillers 
awarded a contract the Atomic Energy 
Commission to supply one million pounds of 
annually for five-year 
period. A plant was designed and built at 
Ashtabula, Ohio with a design capacity of 
2 million pounds per year, and the plant is 


was 
by 


zirconium metal 


now in process of being started up. Hafnium 
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Zirconium oxide kiln in chemical processing 
section of Mallory-Sharon Metals Zr plant. 
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duces Damage From Radiation 


Report Is First Evidence of Methionine’s Effectiveness Against 
Tissue Breakdown When Given After Exposure to Radiation 


New experimental evidence indicates that the sulfur amino acid, methionine, 


is even more effective 


in reducing tissue damage 


caused by radiation when 


administered after radiation exposure than it is when given before exposure 
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U.S.I. CHEMICAL NEW 


| CONTINUED Methionine 


Methionine also is known to improve feath- 
ering in poultry and hair coat quality in fur 
bearing animals. As the only sulfur-contain- 
ing essential amino acid, it is widely used in 
the manufactured feed industry as a protein 
supplement to promote growth and health 
in livestock and poultry 

The first commercial synthesis of methi- 
onine, which has led to its widespread use in 
medical and animal feed applications, was 
pioneered by 


believed to be the lowest cost method devel- 
oped to date for the production of these 
metals. Mallory-Sharon Metals will be 
granted an exclusive, royalty-free license in 
the U. S. for the production of titanium, zir 
conium and other metals by this process. 
Sodium is supplied by the existing 


New Cooling Towers Packed with Polyethylene Grids 


U.S.L-National Distillers sodium operation 
three-quarters of a mile away. At Ashtabula, 
Mallory-Sharon Metals will also have facil 
ities for melting zirconium metal into ingots. 

Titanium sponge will be melted and both 
metals fabricated at the existing Mallory- 
Sharon plant at Niles, Ohio. 


High Purity Silicon Being 
Made Via Sodium Reduction 


High purity metallic silicon for electronics 
use in semi-conductor devices is now being 
produced by the sedium reduction of silicon 
tetrachloride. The product contains boron in 
the order of two parts per billion, and has 
resistivities up to 500 ohm-centimeters. 

Several thousand pounds of the material 
have already been manufactured in one plant 
overseas, and indications are that this pro 
cess is more economical than either hydrogen 
reduction of silicon tetrachloride or reduc- 
tion of silicon monoxide. 


Photo shows typical stacking arrangement of 
polyethylene grids. (courtesy Fluor Products) 


ot -Methionine 
Riboflavin USP 
Urethan USP 
Intermediates 


OTHER PRODUCTS: 


Alcohols: Ethy! (pure and all denotured formulas), Normal Buty!, Amy!, 
Fuse! Proprietary Denatured Alcoho! Solvents SOLOX®, FILMEX®S, 


ANSOL® M, ANSOL® PR, 
PETROTHENE Polyethylene Resins. 


Esters, Ethers and Ketones: Norma! Buty! Acetate, Dibuty! Phthalate, Diethy! 
Carbonate, Diethy! Oxalate, Ethy! Acetate, Ethy! Ether, Acetone, Dicto!® 


PHARMACEUTICAL PRODUCTS: 


Polyethylene is now being injection molded 
into grid packings for water cooling towers. 
These grids are designed to provide the air- 
water contact surface usually provided by 
wooden bars or slats. They cool very efh 


| ciently, and eliminate maintenance problems 


due to their strength and corrosion resistance. 


The grids are available in 2 sizes (3 ft. sq. 


and 2 ft. by 4 {t.). They are stacked vertically 


| two inches apart in the cooling tower. This 
|spacing arrangement allows for horizontal 


distribution of rising air and cascading 
water. It provides the same cooling efficiency 
as would the usual unspaced series of wooden 
slats while saving weight and material. 


In addition to applications in new indus 


|triel and air conditioning cooling towers, 
| these polyethylene grids can replace worn out 


portions of wooden packings in existing cool 
ing towers. They have potential in gas scrub 
bers, trickling filters and other operations 
where efficient gas-liquid contact is desired. 


PRODUCTS OF U.S. 


intermediates and Fine Chemicals: Acetoocetory!ides, Dimethy! Mydrarine 


Ethy! Acetoacetate, 


Methy! Mydrazine, 


Ethy! Benzoylacetate, Ethy! Chicroformote, Ethylene, 
Ethy! Chloride, Ethy! 
Sedium Ethylote Solution, Triethy! Aluminum, Tri 
methy! Aluminum, Urethan USP (Ethy! Corbamete) 


Animal Feed Products: 
MOREA® Premix, Special Liquid Curboy®, vi Methionine, Niacin USP, 
Riboflavin Concentrotes, Vitamin 8), and Antibiotic Feed Supplements, 
Vacatone® 40, Vitamin Dy and K, Products, Antioxidant (BHT) Products 
Special Mixes, U.S.! 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing U. 8. 1. 
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Sedium Oxalacetate, U.S.1. ISOSEBACICS Acid, 


Calcium Pantothenote, Choline Chioride Products, 


Permadry Products (Sealed.in Vitamin A) 


Inorganic Chemicals: 


Sodium Peroxide, Swifuric Acid 


Metals: Titanium Sponge, Zirconium Sponge, Zirconium Platelets, Hafnium 
Oxide, Hofnium Sponge 


Caustic Seda, Chiorine, Metallic Sodium, 


cuemicats co. 


Division of Nationa! Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore 
Cleveland * Dalias * Detroit * Houston * Indianapolis * Kansas City, Mo. 
Los Angeles * Lovisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * $1. Lovis 
Salt Lake City * San Francisco * Seottle 


U.S.1, SALES OFFICES 


* Boston * Buffalo * Chicago * Cincinnati 


LLL LLL LLL LLL LLL 
a4 | 
- | 
% 
La 4 
} 


“Activ its tremendous 
‘ond catalyzes by Black 


a exidetion- reduction processes, chlorinations, and 


q EY 
solutions Decolorizes and 4 


Symbol of a bright future 


This distinguished award marks another 


URANIUM... zirconium... titanium... 
these are some of the exciting metals of 
the atomic age. They represent a new 
era in metallurgy —the use of chemical 
engineering techniques to separate met- 


als from their ores, 


For their work in extractive metal- 
lurgy, a number of companies received 
the 1957 Award for Chemical Engineer- 
ing Achievement. Three operations of 
Union Carbide were cited: Electro Met- 


allurgical Company for titanium, Union 


UCC's Trade-marked Products include 


E_ectromet Alloys and Metals 
Prest-O-Lite Acetylene 
Dynel Textile Fibers 
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Crac Agricultural Chemicals 
VISQUEEN Plastic Film 
BAKELITE, VINYLITE, and KRENE Plastics 


forward step in scientific achievement 


Carbide Nuclear Company for uranium, 
and Oak Ridge National Laboratories 
(operated by Union Carbide) for ura- 


nium and zirconium, 


The people of Union Carbide are 
proud to be among those receiving the 
1957 Award . . . just as they were hon- 
ored in 1933, 1943, 1946, and 1953. 

Such pioneering research in many 
fields at Union Carbide is helping bring 
forth new and better materials for a 


bright future. 


FREE: Learn how research at 
Union Carbide helps improve 
many of the products you use 
every day. Write for “Products 
and Processes” booklet P. 
Union Carbide Corporation, 
30 East 42nd Street, New York 
17, N.Y. In Canada, Union Car- 
bide Canada Limited, Toronto. 


UNION 
CARBIDE 


PRESTONE Anti-Freeze 
NATIONAL Carbons 
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EveReapy Flashlights and Batteries 
HAYNES STELLITE Alloys 
UNION Calcium Carbide 


UNION CARBIDE Silicones 
LINDE Oxygen 
Pyrorax Gas 


The variety of work which Sun Ship's inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


RSATILITY... 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It's all a part of the versatility which forty 
years’ experience has made part of 
“standard procedure” in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 191 


CHESTER, PA. 
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(Continued from page 44) 


elements to build proposed jobs.” Cor- 
rect labor requirements along with 
proper wage rates and balanced work 
load requirements produce the com- 


Announcing plete picture necessary to deal effec- 
tively with organized labor aud to 
the NEW 4 operate efficiently. 


Charles F. Gerlach, who writes 


on 
Jergus on the relationship between soda ash 


: "os and the chlor-alkali industry, has been 
MAG ind ETI associated with Wyandotte Chemicals 
since 1951. As sales manager of inor- 

GAGE ganic chemicals, he handles Wyan- 
dotte’s broad line including (besides 

Li id Levels caustic) soda ash, chlorine, calcium 
For qu carbonate, hydrogen, lime, bicarbonate 
of soda, and calcium chloride. Before 
joining Wyandotte, he with 
Michigan Chemical Corp., where he 
attained the rank of vice president and 


general sales manager. 
Ralph Bloom ( Hydrogen Peroxide) 


TS? New Jerguson Magnetic Gage marks an important is technical coordinator for govern- 
advancement in the technology of liquid level observation, ment activities on the management 
for it makes possible the safe and accurate measurement of staff of Becco Chemical Division of 
liquid levels in the many installations where other types of Food Machinery. He joined the prede- 
gages cannot be used. Wherever gages with glass, gaskets and cessor firm (Buffalo Electrochemical ) 
threads cannot be tolerated . . . wherever dangerous explo- in 1947 to specialize in R & D with 
sive or inflammable conditions prevail . . . the New Jerguson regard to applications and handling of 
Magnetic Gage makes the ideal, safe gage for liquid level concentrated hydrogen peroxide. Be- 
measurement. The gaging mechanism, incorporated in a stain- fore this he was a Lieutenant Com 
less steel chamber, actuates the scale which shows the liquid mander at the U. S. Naval Engineer- 


level in bright red contrasted with silver above. | ing Experiment Station at Annapolis. 
Among his more interesting projects 


was the testing of a German submarine 
* Safety design seals against escaping gases. propulsion system using concentrated 
hydrogen peroxide. Norris J. Bruns- 


vold, co-author, is supervisor in 
* Scale mounted outside chamber; etic . oe - 
cheater; as Becco’s Chemical Department on ap- 


tuated through chamber wall. 


* Measuring mechanism in stainless steel chamber. 


plications and handling of concentrat- 
* Distinct, accurate level shown in red contrasted ed peroxide and other government- 

with silver above. sponsored research activities. He came 
to Becco through the Westvaco Div. 


* Job designed, correlating pressure, temperature, 
route, starting in research, then be- 


and specific gravity. 


. coming chief chemist at the new Green 
* For pressures up to 2500 Ibs. @ 600° F. River, Wyoming soda ash plant. 


* Can also be used for interface indication. ae a ” 
eimu oechulz 18 associate 


director of development of Union Car- 

bide Chemicals at South Charleston 

Patent Investigate this New Jerguson Magnetic He is responsible for the planning and 

Gage now. Write for detailed engineering velour of the f the 

or data unit on Jer M tic G. review technical program oO 
guson Magnetic Gages. 

i Development Department, and super 

f vises the Operations Analysis Section 

about which he writes in this issue 


Previous to this staff position, he had 


Gages ond Volves ) line responsibility for a variety of R 
for the Observotion . 
| (Continued on page 56) 


Representotives in Major Cities 
Phone Listed Under JERGUSON 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street ° Burlington, Mass. 


In Canada: Peacock Brothers Limited > fon 
Gerlach 
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Problem Here 


fro 


How Finch, Pruyn Avoids Costly Corrosion Problems 
In Huge 5-Story Digester and Blow Tank for 
New Neutral Sulphite Process at Glens Falls, N. Y. 


The neutral sulphite process at Finch, Pruyn & Co., Inc. requires a corrosive 
cooking liquor for converting hardwood into pulp to make bright, high- 
strength and economical printing and converting papers. ‘The corrosion 
problem posed by this liquor in a giant 3,500 cu. ft. high-temperature digester 
and in a triple-charge blow tank was met with a tailored combination of 
steels, fabricated by Graver. The digester, designed to withstand a pressure 
of 200 psig, was made of Type 316 ELC 20% stainless clad on ASTM A-212 
Grade B firebox quality steel. The blow tank was similarly constructed. 


For this design by Chas. T. Main, Inc. of Boston, Graver’s many years of 
experience in forming and welding stainless, stainless clad and other alloys 
assure long life and trouble-free operation. The Finch, Pruyn installation is 
another example of processing equipment being skillfully fabricated by Graver 


to combat destructive and costly corrosion. The 93,400-ib digester, shop fabricated under 
Graver's exacting stendards of croftemanship, is 


ALLOY DIVISION 11%’ in diameter and 57' 6%" high everall. 


Building for the Future on a Century of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. (0. [NC. 


EAST CHICAGO, INDIANA NEW YORK PHILADELPHIA EDGE MOOR, DELAWARE 
PITTSBURGH = DETROIT CHICAGO . TULSA . SAND SPRINGS, OKLAHOMA 
HOUSTON ©« NEW ORLEANS @ LOS ANGELES © SAN FRANCISCO « FONTANA, CALIFORNIA 
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PROCESS SYSTEMS 


... Whitlock Specialties | ee 
4 
Transfer Oil Heating System, complete unit ~ 
ready to install. Temperature controls main- (i 
tain the oil supply temperature within ie 
’ + 2° F. Available in Standard, or Group | x 
Class D Explosion-proof Constructions. 4 


Jacketed Kettle complete with 
agitator for grease processing 


Secondary Gas Precooler used with reactor 
in chromium ore plant. Two corrugated ex- 
pansion joints accommodate expansion of 
parts due to elevated temperatures. 


Whitlock’s long experience in designing and building heat 
transfer equipment for the processing industries assures you saz 
the most satisfactory “in-service” equipment. We fabricate changers comprises a 
not only the standard sizes and types of heat exchangers but complete operating 
engineer and manufacture packaged systems, with all oper- unit. 
ating components, to perform specific tasks. 
Send us your flow sheets specifying fluids, temperatures, 
a and pressures. Our engineers will design the equipment you 
need, We'll supply all components, if you wish, including 
exchangers, tanks, pressure vessels, condensers, columns, 
a reboilers, coils and piping. We save you the cost and trouble 
of obtaining the various components from many different 
sources and our extensive stocks of materials permit prompt 
shipment of your equipment. The savings are considerable, 
of course... in time and money ... when you concentrate 
at responsibility for your engineered equipment in a single 
E competent producer. Write us today for further information 
and recommendations. 
THE WHITLOCK MANUFACTURING COMPANY 
: 97 South Street, West Hartford 10, Connecticut 
In Canada: Darling Bros, Ltd., Montreal 


Large Convertor with 


OUR EXHIBIT 


Be sure to visit 
Booth 1181 Primary Aftercooler removes heat generated in compressing 
at the Chem Show ethylene gas. 


Designers and builders of bends, coils, condensers, coolers, heat 
jwoustaies exchangers, heaters, piping, pressure vessels, receivers, reboilers 
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At their HERSHEY, PA. EXTRACTION DIVISION, HERSHEY 
ESTATES chemically dilute and mix dry, ground cocoa ex- 
traction residue; send it thru an initial drum filtration stage 
and twe subsequent stages of precipitation, re-pulping and 
filtration on 4 EIMCO DISC FILTERS to produce pharmaceutical! 
and fertilizer by-products. Using @ counter-current flow 
system, slurry produced from the drum filter cake is pumped 
te Eimco Filter Station No. 1 (large photo). Final Precipitate 
is gravity fed to Eimco Filter Station No. 2 (directly below), 
and the end-product is transported to storage on a continuous 
belt conveyor. Bottom photo shows closeup of Eimce Disc 


SALT LAKE CITY, 


Division, Poletine, Hlinois 


> h end Devel 
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EIMCO FILTERS - SERVICE 
WIN HERSHEY S CONFIDENCE 


HERSHEY, PA. - Client confidence in Eimco filter equip- 
ment and service over a period of 15 years, is ex- 
pressed by Mr. H. B. Brewer, operating manager of 
the Extraction Division, Hershey Estates. 

In 194) it became feasible to add a two stage 
precipitation, re-pulping and disc filtration process to 
the flowsheet producing by-products from dry, ground 
cocoa extraction residue 

Mr. Brewer describes operation of two disc filter 
stations subsequently designed and installed by Eimco, 
“highly satisfactory. Over a 15 year period of around 
the clock operation, they have given us a dependable, 
efficient operation that has increased production and 
impro ved product qual ty 

This performance is a tribute to the durability and 
high mechanical operating efficiency of Eimee equip- 
ment and Hershey's intelligent maintenance 
on a “planned” rather than “emergency” basis. From 
time to time, Eimco engineers and Hershey 
gists have worked hand in hand to develop improve- 
ments to bring plant capacity to its present 90 tons 
of solids-per-day production 

The skills and experience have won such 
lasting client confidence are at sposal. Write 
today .. there’s an Eimco Branch and Engineer in your 
vicinity. 


that 
your di 


EIMCO CORPORATION aha 


UTAH \ 
Process Engineers inc Division, Sen Motes, Colilernia \ 
Export Offices Eimce Building 52 South Street, New York 5, 
BRANCHES AND DEALERS IM PRINCIPAL CITES THROUGHOUT THE WORLD 7 
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HIGH-PRESSURE 
NEEOLE VALVES 
FOR REFINERIES 


AND CHEMICAL PLANTS 


BIG Needle or other type vaives 
to your own specifications or 
requirements. 


SMALL Forged vaives in 4" -*%” 
or %" sizes for high-pressure 
throttling, gauging or sampling 
services. The safety bonnet type 
meets exacting safety require- 
ments. Available in 416 Stainless 
Stee! or other alloys to special 
order. 


CHEMICAL ENGINEERS... write 
today for illustrated Bulletin 101. 


SPINDLER VALVES and other specialities since 1894 


August Spindier & Sons, Inc. 
Mercer Street, Jersey City 2, New Jersey 
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& D projects, including the direct hy 
dration of ethylene and propylene, 
several processes based on the oxo 
reaction, the high-temperature conden- 
sation of aldehydes, synthesis of acro- 
lein and a family of three-carbon 
chemicals, and the prenaration ot con- 


densation fibers 


Bernard G. Ryle (Gamma Control 
of Extraction Column) has been with 
National Lead Company of Ohio's 
Feed Materials Production Center at 
Fernald for about five years. 
Throughout this time, he has been 
closely associated with the R & D 
phases of solvent extraction of uran 
ium ore and ore concentrates The 
most unique feature of the process in 
general was the handling of slurries 
of the concentrates rather than the pre 
clarified solutions in perforated plate 
pulsed columns (CE? has published 
on this, will soon continue with more 
details—Editor ) Mr. Ryle feels his 
main contributions to the general area 
lie in overcoming the inherent difficul 
ties arising from the three-phase sys 
tem (which includes the presence of 
olid phase slurry ) im large cale 
equipment a opposed to the more 


common two-phase system 


Mars G. Fontana is so well known 
in the field of corrosion that he needs 
no introduction to CEP readers. Mars 
iS prolessor and chairman of the De- 
partment of Metallurgical Engineering 
at the Ohio State University. He is 
the author of a just-published book, 
“Corrosion \ Compilation,” was 
president (1952) of the National Asso 


ciation of Corrosion Engineers. In 
1956, he was the recipient of the 
N.A.C.E.’s Speeler Award for cor 
rosion engineering 


Another author active im _ the 
N.A.C.] Halbig, who joined 
Armco Steel Corporation in 1940. His 
work now consists largely of investi- 
yating and reporting on a wide variety 
of customers’ corrosion problems, con 
ducting and reporting on laboratory 
and atmospheric corrosion tests, advis 
ing on the selection of construction 
materials in many types of corrosive 
service, and counseling on proper 
cleaning procedures for corrosion-re- 
sisting steels—particularly stainless 
steels 
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Ryle Holbig 


Will work as your man on the job from start to fini: 

sation and operation 
Brings years of specialized experience in all kinds of drying probler 
Backed by Louisville Dryer researc 


experts. Available at once. Write, wire or call: 


See vs at the “Chem Show™ Booths 436, 442 and 446 


LOUISVILLE DRYING MACHINERY UNIT 


GENERAL AMERICAN TRANSPORTATION CORPORATION 

Dryer Sales Office: 139 S. Fourth Street, Louiaville 2, Kentucky 

Eastern Sales Office: 380 Madison Avenue, New York 17, New York 

In Canada’ Canadian Locomotive Company, Lid., Kingston, Ontario, Canada 
General Offices. 135 South La Salle Street, Chicago 90, Illinois 
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As soon as you enter the Chem Show, you'll see the new “R” Series Gilassed-Stee! Reactor. Going down 
the line you'll see the Wiped-Film Evaporator, Heat Exchanger, Titan Centrifuge, Conical Dryer-Biender. 


You'll see it first at the Chem Show.. 


As soon as you enter the Chem Show 
you'll see looming above the floor 
the most advanced reactor design in 
more than twenty years. 

It’s one of the new “R” Series of 
Pfaudler glassed-steel reactors, to- 
day's most nearly perfect answer to 
processing with corrosives 

Come up on our observation plat- 
form and study the top head. Note 
the symmetry of the right and left 
halves of the top head. On this 1000- 
vallon reactor there are three four- 
inch nozzles on each half, each at the 
same angle to a centered eight-inch 
nozzle and an enlarged 30°; manhole 
measuring 14 by 18 inches 


Neater Installations. Symmetrical 
heads make for easicr, faster, and 
much more flexible installations 
particularly when you use tandem 
hookups. A common pipe, for ex- 
ample, can feed two side-by-side re- 
actors with short, straight lengths 
Neater installation, more head room; 
less piping, too 

We put a special glass on the flange 
faces of the nozzles, so you can get 
lapped surfaces which permit plumb 
nozzle connections without time- 
consuming gasket shimming. These 
truer gasket facings result in safer 
operation at higher pressures and re- 


58 e 


duce dangerous seepage which could 
corrode tank exterior. 


Compact Agitator Drive. The new “BH” 
drive is pedestal-mounted. No cum- 
bersome, space-consuming tripod. 
The drive takes either seal or stuffing 
box which can be interchanged at 
your plant in minutes as_ single 
“Pfaudlerpac” unit without disrupt- 
ing the drive alignment. 


Higher Jacket Velocity. Reduced jacket 
clearance permits higher velocity and 
increased heat transfer 

A new jacket sealer vent is located 
right on the knuckle radius. Here it 
gives you almost complete exhaust of 
entrapped jacket vapors. The vent 
has a 3000-pound series coupling that 
takes a lot more punishment than the 
previous light-gauge coupling 


Drainage. Two more things, before 
you go downstairs. Look straight 
down through the manhole and 
you'll see the bottom head outlet 
We put it off-center so that it’s di- 
rectly in the sweep path of the 
agitator. Gives you faster, more com- 
plete drainage 

The baffle holder is redesigned, too 
New method of support gives larger 
bearing area and more latitude in 
adjustments. You can get either fin- 
gertip or beaver tail baffles. 
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Bottom Head Improvements. Lots of 
changes on the bottom head, too. 
Notice, for example, there are two 
three-inch clean-out ports for man- 
ual inspection and cleaning. One- 
and-a-half-inch reducing plates take 
them down to your pipe connection 
size. The diaphragm area is all stain- 
less steel for better corrosion 
resistance. 

There's lots more that’s new in the 
exhibit, including these special items: 


WIPED-FILM EVAPORATOR 

We've lifted the top head of this so 
that you can see its unique features. 
The floating carbon blades acted upon 
by centrifugal force, spread your dis- 
tillands into very thin, uniform films. 
These films are wiped over the pe- 
ripheral evaporating surface. They 
evaporate quickly because of the 
high heat transfer rate before they 
can be damaged through thermal 
decomposition. 


FIXED TUBE HEAT EXCHANGER 
You can get a heat exchanger like 
this delivered to your plant in just 
two weeks from your order date. The 
tubes are 316 stainless. The shell is 
carbon steel. Capacities are 56, 104, 
149, 216, and 316 square feet 

Even with larger sizes you can get 
four-to-six-week delivery, since we 
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On far side of exhibit not shown here, are a Dimple 
Dispersion Mill and a’P” Series Kettle with the new “W” Drive. See you at the show, Booths 110 and 141 


Jacketed Stainless Stee! Reactor, a new kind of 


a completely new ‘'R’’ Series reactor 


stock the various component parts. 

There's a lot more information on 
our flexible standard and custom de- 
signs in a bulletin which you can 
sign up for before you leave. 


TITAN CENTRIFUGE 


You can operate this centrifuge for 


as long as a month without shutting 
down for cleaning. It periodically de- 
sludges itself automatically while 
running at top speed 

Just for demonstration purposes, 
we're feeding a green mixture to the 
machine. You can see the lighter 
weight component come out as a 
clear, yellow liquid, and the heavier 
component as a clear, blue liquid 
Push the button we've provided and 
watch the centrifuge desludge itself 
in less than 10 seconds 

This centrifuge works exactly the 
same with slurries running up to 
35°, solids by volume. It concentrates 
solids up to 40°) dry weight while 
producing clear effluents. Costs less 
to run, too 


CONICAL DRYER-BLENDER 


This is a glassed stee! unit that dries 


and blends materials simultaneously 
One of our customers reports that he 
cut his drying time from four days 
to seven hours with one of these 
machines. 


Look through the transparent out- 
let plate and you can see the blending 
action. The white and red chips in- 
side ride up the side of the drum as 
it revolves and then cascade down 
into a homogeneous blend. Notice 
how much surface area is exposed by 
this action 

During actual operation the drum 
is under vacuum, so that liberated 
vapors are quickly pumped away 

Since the unit is glassed steel you 
can work with all the acids except 
hydrofluoric and any alkali below 
pH 12. Working capacities run up to 
165 cubic feet 


PUC MULTISTAGE DISPERSION MILL 
Here's a completely new and im 


proved way for wet milling and 


grinding, homogenizing, dispersing, 
emulsifying, and extracting 

The mill serves as its own pump, 
drawing material down through a 
multistage grinding area to preset 
sizes and then ejecting the product 
in either batch or continuous runs 
With the pumping action, the mill 
actually cleans itself, Give 
er, lower cost production, finer 


s you fast 


partic le sizes, and 
stable mixes set 
from 44 to ? 
6060 pounds per hour 

If, unfortunately 
you arent attending 
the shou 
the literature hy 


more 


Capa ities 


you can get 


hec } ing and sending 


the « oupon helou 


Name 
Company 
Address 


City 


THE PFAUDLER CO., a division of PFAUDLER PERMUTIT INC 
DEPT. CEP-117,Rochester 3, New York 


Please send me: [] Bul. 960, “R” Series Reactors [] Data Sheet 39, Wiped-Film 
Evaporators 0 Bul. 949, Heat Exchangers [ 


Sheet 26, Conical Dryer-Blenders PUC Dispersion Mille Bul. 961 


] Bul. 946, Titan Centrifuges [ ] Data 


Drives 
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Boiling range 652° to 725° F.—assures liquid 
at all times. 


FAHRENHEIT 


Continuous operating temperature up to 600° F. 


Pin-point control within 2° F- 


Write Monsanto for sources of heating systems using Aroclor 


1248...a non-pressurized, liquid-phase, heat-transfer fluid 


Aroclor 1248 is a new kind of heat- 
transfer fluid that’s fire-resistant and 
operates at atmospheric pressure. 


The Equipment... Capacities can 
range from smali portable units, 
usually electrically heated, to large 
gas- or oil-fired units generating 
from 250,000 to over 10,000,000 
B.T.U.'s per hour. Circuits are 
closed, forced circulation. Compact 


design saves space, minimizes instal- 
lation and maintenance costs. 


The Fluid. Aroclor 1248 is a highly 
stable chlorinated polyphenyl; does 
not support combustion up to its 
boiling range 652° to 725° F.; has 
autogenous ignition temperature of 
extremely high 1299° F.; is non-cor- 
rosive. Aroclor 1248 operates in most 
systems four to seven years without 
replacement, 


Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
Dept. IF-72, St. Louis 1, Missouri 
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Monsanto will send you a list of de- 
signers and manufacturers of Aroclor 
1248 equipment. Write today. 


AROCLOR: Reg. U.S. Pat. OF 


WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOR 
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‘The most striking recent news was the Rus 
sian announcement of the successful launching 
of thei Earth satellite “Sputnik,” thus arousing 
fears that the United States has lost its lead in 
this critical scientific area. While little is known 
about the satellite definitely, it seems unlikely 
that it is carrying such instruments as cameras 
for mapping, lor example 

The real point, of course, is that Russia is able 
to make rockets with sufficient thrust to get such 
an object out to its orbit. ‘This means in turn 
that the Soviets almost certainly have a success 
ful intercontinental ballistic missile (ICBM) 
But again, whether or not they have one that 
would be accurate in hitting its target is not 
known. Nonetheless, the implications of the 
launching and the probable eflects upon our in 
ternal economy and our foreign policy may be 
profound. A storm of appar 
ently lagging military efforts has been aroused 


criuaism of our 


Curtailed Defense Spending 


Ihis blow to our prestige comes hot on the 


heels of the curtailment of spending tor au 
planes. The Pentagon notified the airplane com 
panies of a strict schedule of cash payments for 
the balance of the year which in effect was a 
reduction in progress payments of 20 to 30 per 
cent. The reason for the cut was to keep spend 
ing within the budget, but its result is to put 
airplane firms in serious financial straits at a 
time when money is scarce and rates are high 

Among immediate effects has been a heavy 
layoff by Republic Aviation on Long Island, 
which let out 2,500 employees on top of another 
1,000 laid off previously. Subsequently, a Boeing 
Airplane Co. official said that the government 
action may force a major production slowdown 
by his company, which makes missiles as well as 
planes. Chance Vought also plans cutbacks. All 
of this is at a time when it would appear that 
the United States should be stepping up its ex 
penditures and its efforts in the airplane and 
missile field 

Since our missile program and development 
in new high energy fuels has been pretty well 
under wraps of military secrecy, there has been 
much contusion as to where the nation really 
stands in its program and whether the Rus. 
sians are really in the lead or not 

Several possible—even probable developments 
in our defense policies should come as a result 
of the sensational news of the satellite, which has 
obviously jarred the public, the politicians, and 
the military. One may be a more liberal spend 
ing on defense which in turn might compel the 
raising of government debt limits, throwing 
budgets out the window and abandoning hope 


CEP SPUTNIK UP 
CEP trends / MARKET DOWN 


ol tax Cuts: a tax Cul next year now scems quit 
unlikely. Another likely to be an ex 
amination of just where we stand in our missile 


result os 


program, with top scientists called im to give 
their ideas and their criticisms of the military 

While nothing ts likely to happen in a hurry, 
one can see in the ofhing a reversal of the tight 
Federal Reserve and a re 
inflationary spiral that has been 
It the 
is pong to step up its delense spending hate 
rially, spurred by Russian threats in the Middle 
Last, it is have an 
economy program at the When 
Congress returns it seems almost certain that a 
will be made to lilt: the debt 

When and if eflects should 
rising 


money policy of the 
turn to the 


going on for the past several years nation 


hard to see how we can 


Satie 


move national 


ceiling this occurs 


again be seen in commodity prices and 
another round of wage advances, although with 
the present highly picture 
this situation does not 
corer 

In the foreign field, the Sputnik will 


Whatever its military signifi 


uncertain business 


seem to be around the 
also 
affect our policies 
cance, its effects as a propaganda weapon have 
obviously Soviet al 
ready showing both in 
talking and in extended efforts to push Syria and 
Turkey into a squabble. We shall probably have 
to live for some time in an atmosphere of recur 


been tremendous. ‘The 


renewed belligerence, 


ring crises 


Unhappy Market Picture 


Meanwhile, although the 
lense spending and an unbalanced budget augurs 
more inflation in a more, the 
business picture does not look happy 

The stock market, believed to be a barometer 
of business in many circles, continued its down 
ward course. The slump both in freight car 
loadings and truck loadings continued to 
deepen. September freight car loadings drop 
ped 9.6 cent from September 1956 against 
a drop of only 2 per cent in August. As a result, 
railroads have been paring their payrolls 

Another unfavorable indication was a drop of 
$4 a ton in steel scrap prices in October, bring 
ing scrap down to the lowest levels in two years 
The industry, meanwhile, still ap 
pears to be going fairly strong although produc 
tion of cars has been running below last year 


necd for more de 


year or current 


automobile 


The chemical industry continues to have sales 
while not down 
hearted, are less certain about the balance of the 
vear than they Profit 

cases continue to he squeezed 


at record levels and executives 
were margins in 

And there are 
continued reports of under the table price cut 


rest 


ting in some leading plastics 
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12000 East Washington Bivd. 


Over 50 Years’ Design Experience in 
a Wide Variety of Industrial Applications .. 


DUST REMOVAL SYSTEMS 


PNEUMATIC CONVEYING 


Hartmann has designed, fabri 
cated and installed over 1000 
systems for more than 200 
different industrial applications 
The first, in 1903. 


MECHANICAL CONVEYING 


In belt, screw, chain, plate and 
bucket types — experienced in 
standard and special applica- 
tions and in combination with 
pneumatic systems. 


Fivor-Hartmann designs wet or 
dry types or combinations of 
both for critical industrial ap- 
plications ranging from de-dust- 
ing to air sifting. 
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Offices in: 
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CEP 


VISIT 
TO 

THE 
MISSILE 
MEN 


opinion 
and 
comment 


In these days of acute awareness of missiles, consideration should 
be given to the contribution the profession can make to, and the etlect 
on the profession by, missile technology. This is a briel report on 
CEP’s recent visit to major installations to initiate such consideration 

Missile technology, like nuclear technology, is a field needing much 
from many disciplines. But does it need much trom the chemical 
engineer? “Yes,” replies one chemical engineer who has been in the 
held since the end of the war \ ballistic missile engine ts really just 
a portable chemical plant with an electronic brain, in a cigarshaped 
airframe.” Some of the big missile engines operating on hydrocarbon 
fuel with liquid oxygen “are essentially water gas generators,” he 
continued, “operating at tons per minute and B.t.u.’s per square inch 
per second, instead of the rates more conventional to the chemical 
enginee! 

Are chemical engineers making much headway in the missile devel 
opment field? Again the answer is yes. Chemical engineers are in a 
number of key positions, both administrative and in direct conduct 
of development work. One firm, obviously one of the largest, employs 
about 200 chemical engineers, has a chemical engineer as chief engi 
neer (over a total professional staff of 2,000 Another organization 
lollows a different policy by seemingly placing in its key positions 
only technologists who have acquired a most thorough specialized 
training in the operational end-products 

On the other hand, groups emphasizing the individual disciplines 
also seem successtul in their approach, which perhaps has more aspects 
to it regarding why things work—an aspect that has noi always been 
of prime consideration in the past, considering that the total life span 
of this major field is still litthe more than a decade We are just 
beginning to feel we understand the mechanism of burning of the 
fueLoxidizer components dispersed in the “charge” of a composite 
solid propellant,” said one leader in fundamental studies 

If one is willing to grant, as many leaders in the field are, that the 
chemical engineer has an important place in missile technology, then 
a natural question is. are any special qualifications or trang re 
quired for entry to the field? ‘To this question, the answers given 
CEP totalled up to one com lusion I he missile groups are, in pen ral, 
secking chemical engineers with the best training available in funda 
mentals, are discounting training in manulacturing processes. But 
seeking is not the same as getting, and so these groups are also seek 
ing men with aptitudes for advanced fundamentals, then literally 
sending them to school to get additional training in math, physics 
and, in partn ular, statistics. Dhis is in addition to specialized training 
in mussile technology 

\s to the effect missile development may have on the profession 
“It will have a pronounced effect on opening up new limits and 
shortening the control-time base of the chemical process.” said another 
chemical engineer. “Remember this,” he continued, “we're pushing 
everything to the absolute limit—temperatures, materials, reliability 
Propellants are getting nearer and nearer to being « xplosives, At the 
same time we're cutting safety factors to the bone 

If there is one thing the chemical engineer in this courageous new 
professional venture wants more than anything else, it os prorsitive 
indication that his protession is interested in what he’ doing We 
don’t like to feel like we're Buck Rogers’ associates,” said one young 
fellow, looking across the scenic, but empty desert 
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minimum downtime and maintenance. Be- 
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Write for Bulletin describing the com- 
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View of activated 


carbon solvent recovery unit (see page 517) 


Photo courtesy Union Carbide 
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group these three fields 
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he large number of recent proce 
theoretical developments in 
large body of 
possible to 
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mto one 
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is suggested 
\ll of the materials 
processes are microporous in nature, and 
thus all act to limit transfer. In 
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and ion exchange materials can 
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Fig, 


dsorption and ion exchange have 
acquired increasing im- 
portance in the purification of gases 
and solutions, For example, adsorption 
is widely used in the drying of gases 
and in the recovery of solvent vapors 
lon exchange is used to soften water, 
to reduce dissolved solids in water to 
low levels, and to recover metals from 
solution. These applications are at 
tractive because the adsorbent and 
ion exchange materials are most ef 
fective when used to remove small 
amounts of solutes from fluids. Three 
important factors in the exploitation 
of these materials are: (1) new ap 
plications can be evaluated simply, 
(2) seale-up to large-size equipment 
is not difficult, (3) plant equipment is 
essentially simple in design and con 
struction 

Research workers in these tield 
recognize, however, that present tech 
niques in common industrial use per 
mit only gro eparation of solutes 
rather than close fractionation; that 
often the adsorbent and ion exchange 
materials are used at a low level of 
service, in terms of solute removed 
per cubic foot per hour; and that a 
large number of new eparation have 
heen made for analytical purposes but 
are virtually unexploited as plant-secale 


operation The most common method 


Table 1. 
Timetable of Recent Unusual 
Seporating Methods 


Gaseous diffusion process 


Hypersorption 
Multistage dialytic fractionation of 
crystalloidal solutes 


lon exchange fractionation of rare 
earths 


Mixed bed deionization 

Electrodialysis with ionic membrane bar 
riers 

Natural molecular sieves 

lon exclusion 


Synthetic molecular sieves 


Fluid Cher process 
Higgins semicontinuous contactor 
Particulate gel dialysis 


Permeation of liquids through barriers 
Selective absorption in granules 
lon retardation 
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adsorption, dialysis, and ion exchange— 


for contacting fluids with adsorbent 
and ion exchange materials is to use 
these materials batchwise as fixed beds. 
Although the operation is simple in 
practice, it is sufficiently complicated 
in theory that no answer has yet ap- 
peared to the question as to what is 
the best method for using a cubic 
foot of these materials. In fixed beds 
of ion exchange materials, usually 
only a portion of the bed is used 
at any one time to reduce the solute 
concentration in the feed to its effluent 
value and the cycle time is often 
6-24 hr. Thus the resin is utilized 
to only a small value compared to 
that which might be attained were 
continuous countercurrent contacting 
apparatus available 

With regard to new processes, Table 
1 shows a list of processes which 
have appeared since 1945. There 
more than twelve item this list 
familiar 
lo most 


and probably only a 

to most chemical engineers 
of them it is possibly a surprise that 
thi list include relterence to 
esses employing membrane uch a 
the “paseou diffusion” process and 
electrodialysis. Also included are ref 
erences to dialysis employing granu 
lar gel ind to molecular sieve ad 
sorbent list is not a complete 


description possible adse ‘ 


hi 
alysis, and ion exchange materials 
nor doe it include any of a wide 
variety of applications of these ma 
terials which can be found in tech 
ni il review 
If one grants that exploitation ol 
many ot the e new proce rT depends 
partly on further development of better 
materials and equipment, it can be 
argued that most of these process 
ire not used more commonly because 
there is a lack of basic knowledge 
ibout them on the part of process 
chemists and engineers Obtaining 
such knowledge is not easy, however, 
hecause the literature in these fields 
is broadly scattered and large in vol 
ume, For example, the 1957 reviews 
of adsorption and ion exchange in one 
periodical include over 2,000 refer 
ences ! 
€ rv possible solution to the deve lop 
ment of a working knowledge of these 


fields is to understand the similarities 
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between these fields, as far as they 
have been or can be developed. In 
dealing with specific applications, then, 
the basic principles can be applied with 
suitable modifications. These similari- 
ties can be developed along the fol- 
lowing lines: (1) the structure and 
form of the materials and, (2) the 
physicochemical and chemical engi 
neering principles encountered in the 
use of these materials. 


Similarity in Structure 


Most of the important types of ad- 
sorbent, dialytic, and ion exchange 
materials have been shown to contain 
a significant amount of micropores 
The micropores in adsorbent carbons, 
silica gel, and ion exchange resins 
range from about 15 to 150 A di 
ameter. Now such small pores pre 
vent dissolved solute of relatively 
large size such as dye color bodie 
and proteins trom entering these pore 
This exclusion of large solutes and 
the sorption of small solutes is iden 
tical in principle to dialysis 
cellulosic membranes are used to sep 
arate crystalloid from colloids hav 
ing a diameter of 50 to 5,000 A. It 
is largely for thi ason that it i 


j “ grouped to 


orption and 


The nucroporosity 
rials naturally lead 

urface and hence } urpri 
that ion exchange 1 ns can adsor 
nonelectrolytes and cellulo 
sorb dve It i 
chemical composition adsorbent 
and cellulose can lead to the sorption 
of electrolytes just as for ion exchanve 
resins 

The reciprocal properties of these 
materials extend even further. Dialvysi 
not only includes separation of solute 
by the size of the micropores in the 
by solu 


tron 


membrane but also separa 
bility in the membrane For ex ample 
a rubber membrane will sorb aromatics 
but not alcohols. Thus, solubility ef 
fects must be considered with the othe: 
properties of these materials 

One way of showing the interrela 
tionships of the electivits ] 


nucropores adsorption cialysi 


| 
sl gether with 
change 
1965 
1951 
1954 
(solu 


an introduction 


bility), and ion exchange is portrayed 
in Figure 1. The 
that all 


can 


significance of this 
hgure is three 


terials 


types ost ma 


show size-selective effects 
the 
In addition, adsorbents 
the the 


micropores largely by physical rorces, 


arising from small diameter of 


the micropores 
retain solutes on surfaces of 
and ion exchange resins retain solutes 
Dialysis is 


retention of solutes by 


used 
solu 
bility in the solid which is equivalent 


by chemical forces 


to signitly 


to solid absorption 
The gested 
tionships in Figure 1 is 
" The was 
coined long ago to describe the uptake 
of a solute 


title sug for these rela 


“Sorption 
Proc esses word orption 
the mech 


identified 


by a solid where 


could not be readil 


} 


anism 


as ad- or ab orption The title appears 
still 


nechanism of 


appropriate not only bee 
difficult to the 
solute uptake under some « 


iuse it 1 
identify 
ondition 
with adsorbent, dialysis, and ion ex 
but also because 


linked historically 


dialysi 


change material ion 
to ad 


ometimes mn 


exchange is 


sorpt on and 


volve absorption 


Similarities in Form 


The classification of adsorbent, di 


alysis, and ion exchange iterials ac 


cording to their form is interesting 


not only because similarities in 


pro 
essing can be recognizer 


but 


equipment 
Luise new areas ot proce ng 


This classifi 


Figure 2 and leads to 


the 


are indicated 
shown in 


following results 


1. Grenulor adsorbents, ion ex 
change resins, and dialytic membranes are old. 


granulor 


2. lon exchange membranes are recent. 
3. Adsorbent membranes and granular di- 
alytic gels remain to be exploited. 


Subsequent papers in this symposium 
Nos, 1 


membranes cannot be said 


deal with items and 2 above 
Adsorbent 
to exist certainty It is 
that a 


can flow more rapidly through a plug 


with gen 


erally agreed sorbable vapor 
carbon or a 
than 
membranes 


the most 


of adsorbent piece ot! 
hixed 
this 


outstand 


microporous glass will a 
Plastic 


Perhap 


as ilso show 
behavior 
ing example of an adsorbent membrane 
the «de 
(1) of the selective 


ot liquid ave otropi 


process 1s cription given re 


cently permeation 
mixtures placed 
on the upstream side of a membrane 
which is exposed to a vacuum on the 
downstream side 

With 
gels, the basi 
the cellulosi« 
granule the 
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interior 


regard to granular dial yti« 
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which diffuse in 
rhe 
large 
ule 


advantage of th 
all gran 
the 


specific surtace 
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\ schematic 


employ ng 


flow sheet of a proce 


rranular dialytic me 


uch ag 
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continuou countercur 


for the 


dium in 


rent contactor eparation 
a solution containing | 


colloidal solutes, is 


Similarities in Processing 


in the facilitie 


ing are probabl 


The similaritie: 
more ob 
vious and of greater interest than the 
ibed for the 


for proce . 


similarities just descr tri 


ture 


and form of th types ol 


THESE MATERIALS 
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Fig. 1.—Serption Processes. 


Adsorption materials (by physical forces) 
Dialytic materials (dissolve on surfaces) 


lon exchange materials (by chemical forces) 
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Fig. 4.—Contactors. 


Granular materials: 


1. Batch Slurry 

Fixed bed 

Cascade slurry tanks 
Single bed 

Multiple bed 
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Hydraulic flow 
Mechanical flow 


2. Semicontinuous 


3. Continuous 


Membrane materials: 


1. Filter press 
Concentration difference 
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2. Electrodialysis 
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Fig. 3. Flow diagram, particulate gel dialysis 


Figure 4 shows a tabula- 


various types of tacilities 


materials 
tion 
hich have been investigated or are 
use tor one or more of these 
materials Ihe facilities are 
into two categories according 


to the granular or membrane form of 


the material being processed 


A. GRANULAR MATERIALS 


mmonl y 
divided 


solutions im 


Batch apparatus is used most cr 


for granular materials binely 


carbons are contacted with 
an agitated tank. Fixed beds of ton ex 
change resins, carbons, and clays are most 
Little work has 
granular 


belic ed 


frequently encountered 


fixed beds of 


However, it is 


been done on 
dialytic gels 
that the facilities 


ame regardless of the 


are essentially the 
type of granular 
Also fixed-bed 


operation is preferable to a single slurry 


material being used 
contactor from the standpoint of efficiency 
solid material if 
the solid and 
reversible 


of utilization of the 
the equilibrium between 
the solution is readily 


Continuous contactors, such as the 
‘Hypersorber” and the “Fluid Char” proc 
ess, have been developed for contacting 
It would seem possible 


solid materials in 


carbon with pase 


to use other granular 
these facilities subject to the same limita 
tion as carbon, that is, where the solid 
can maintain appreciable capacity in cyclic 
operation and where the material is re- 
istant to attrition 

\ variety of continuous contactors 
has been suggested for contacting 1on ex 
solutions, but none 
attractive. The 
limits the 


range of devices where the solid settles 
solution, The 


change resins with 


have been particularly 
low density of the particles 
rising stream oft 
and high cost of mechanical 


through 
omplexity 
solids 
limited 
novel 


devices for conveying granular 
solutions has 
One 


essentially 


ountercurrent 
these 
act higgz 

countercurrent 


interest devices 
apparatus tor 

continuous and contact 
is the 
Kecent progress 
this contactor is reported in the session 
<chanwe (3). While most con 
investigated for use 
develop 


semicontinuous Higgins contactor 


in the development of 


miion ¢ 
tactors 

with ion exchange resins, 
ment work has been done using granular 
Again, no change in the form 
required 


have been 


sone 


arbons 
of the contactor 
for different types of granular materials 


appears to be 


Fig. 10 


B. MEMBRANES 


At present 
widely used 
causti oda 
manutlacture 
ment paper 1s Use 
ble 


ipparatu reset 


vith trames about i! thick The 


electrodialyzer for ionic membranes de 


veloped by lon which 1s described 
in the 


sembles a 


membrane session (5), also re 
filter press except that m 
order to obtain more membrane area be- 
tween the terminal electrodes, the frames 
appear to be about 1/16 in. thick 
No description ha published of 
diffusion barrier 
guessed that microporous 
barriers will also require 
facilities filter 
separate feed and product compartments 


only 
been 
the gaseous assembly 
It can only be 
and adsorbent 


resembling a since 


press 
are needed and some means of supporting 
required Again the 
to be identical m 


the membrane 1s 


apparatus appears 


principle for the three membrane mate- 


rials, differing only in construction de 


pending on whether mass transier 1s 
accomplished by a concentration, pressure, 


or electromotive force difference 


Similarities in Physical Chemistry, 
Chemical Engineering 


Similarities can be traced in the 


measurement and correlation of such 
physicochemical properties as micro 
pore size and distribution, equilibrium 
a fluid, 


inside granular micro 


between a granular solid and 
the diffusivity 
porous solids, and the selectivity and 
mass transfer rate through membranes 
It should be emphasized that while 
similarities can be found, it is 
that 


exchange are the 


such 


not meant adsorption, dialysis 


and ion sam As 
pointed out previously, the forces cau 
solid 


ing retention of a solute by the 


are widely different in each case 
It should also be 


systematic measurements have not been 


ponte d out that 


made of the microporosity ot all types 


of materials available The most 


progress has been made for granular 


materials having a micropore struc 


ture when dry. For materials such 


as ion exchange resins which develop 
most of their microporosity on swell 


ing in water, only the exclusion ot 


Convenient plot of Faxen’s equation 
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different sizes has been used 


reservations in mind, 
ngineering are 
mple, given a 
continuous countercurrent contactor 
equilibriun 


5 ind 6, 


ot! tiie 


and one 
diagrams shown eures 
the number of t units can be 
by lard hod Also 
mass in the 
limiting, the height of 
be calculated by 
Also if 


in the fluid to be 


calculated 
if one assumes 
fluid to be 
transfer units can 


standard methods one as 


sumes mass transtict 


limiting, the height of transter units 


can be estimated from j-factor correla 
tions such as shown in Figure 7 


Since continuous countercurrent 


contactors are not commonly used, 


what can be done about fixed-he d con 


Here 


mathematical 


tactors again, the variou asic 


equation are the ime 
and ex 


change resins, as shoy in Figure & 


for beds of adsorbents 
Exact solutions are possible for simple 
equilibrium diagrams and where mass 
transfer in the fluid film is controlling 
The real problem is to obtain exact 
solutions allowing for resistance in 
both the fluid film and the solid 

A general approach to the measure 
ment of the diffusivity inside micro 
from 
heat 
itura 


porous solids appears possible 
equations previously solved for 
transfer (2). The 
tion of an ion exchange 
solution of 


degree ol 
resin Vv time 
of exposure to a given 
in Figure 9 
this 


solid can be 


concentration is shown 


From the parameters of curve, 
the diffusivity 


calculated. Diffusivities 


inside the 
measured in 
resins have ranged downwards trom 
a value of about one-half the value in 
The higher the 


resin 


free solution cross 


linking of the and the smaller 
the lower 


solid An 


allowing for 


the size of the micropores 


is the diffusivity in the 


interesting method for 
the drag of the micropores on the dif 
fusing solute is suggested in the mem 
and 1s reproduced 


brane session (4) 


in Figure 10. The smaller the micro 


pores, the less is the hindrance factor, 


and the lower is the diffusivity in the 


micropores 
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Princeton University 


Princeton, New Jersey 


processes— 
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cribed by Graham 
ple tern 

miamuliat 
knowl 


neept ol 


engineet 

a working 

thre 

idsorption and chemuis 


physical rption 


(chemical tyyn bonding ) with empha 
‘ tvp of bonding and the 
heat ol 


As ad 


ubrect ba Ti re earch 


gases has been the 


thi then 


held as 


occuple i mayor portion 


reviewed by Graham 


better tanding of 


ot the 
lo permit a under 
mechan lve ix known 

otherm plotted 

12 ama comp 
cla il juation \ i ily cally 
repre ent cert n of the rsothertr cin 
cluding those of Langmuir and 
Freundlich 


ind thei 


have been recompared 


general applicability ob 
erved 
Further im mechanisn 


wht into the 
ot ad ot nonideal i 


term traction coverage the 


orption 


plotting the isotherm im 


urface, as shown in Figure 13 


The more umportant types of indu 


Fig. 12. Six types of physical adsorption isotherms 
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Fig. 14. Shallow-bed rate data. 


used for contacting 
with fluids, in 
fixed-bed and con 


trial 
granular 


equipment 
adsorbents 
batch 
countercurrent 
ified and reviewed 


cluding the 
tinuous contactors, 
have also been cla 
by Graham 

An attempt has been made to meas 
ure the rate of diffusion inside a 
granular microporous carbon by S. B 
(2), Pittsburgh Coke 
the 
of obtaining data on which could be 
based the 


equipment for contacting granular car 


mith and other 
and Chemical Co., for purpose 


rational design of fixed-bed 
The experimental 
the 
olution circulated 


bon with solution 


method was to follow rate of re 
olute in a 
bed of 


ordet to 


moval of 


past a shallow various type: 
of carbon, In 
the effect ot 
the the 


was made of the time required to re 


demonstrate 
diffusion ot 


compart on 


ignificant 


olute in solid, a 


duce the solute to a given level by 


Fig. 18. Cyclical studies, Sample | 


+ 
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Kio RELATIVE RATE CONSTANT 


R, *PARTICLE RADIUS,CH 


(1) continuous contact with the solution and, 


(2) by a number of stepwise contacts with 
the solution, allowing time between steps for 
diffusion to occur inside the carbon particles 
in the absence of the solution. 


Phe 


same 


required to obtain the 
results was 3 to 4 times 
continuous than for step- 
concluded, 


time 
end 
longer for 
contact! It is to be 
therefore, that knowledge of solid dit 
to allow 


Wise 


fusion is essential in order 


adequate contact time for solute de 


ple tion in a carbon bed 
The rate 
(Figure 14) 
directly by the theoretical equations ot 
Dryden and Kaye until modified by 
the introduction of exponents derived 


hallow bed 
correlated 


the 
not be 


data on 
‘ ould 


by graphical treatments. As an ex 
the rate of solute removal was 
proportional to the first 

the carbon 
econd powet 


ample 
inversely 
power ot the diameter ol 
granule rather than the 
as expected (Figure 15). It was con- 
cluded that this correlation gave a rea- 
sonable fit to the and 


that it is expected to be applicable to 


data obtained 


other carbon solute systems 


One of the most important areas of. 


chemical engineering research 
in adsorption is seen by Baddour of 
M.1.T. and Geddes of Stone & Web- 
ster (3) to have been the develop- 


granular cat 


recent 


ment of equipment tor 
with continuous coun 
tercurrent Oil Com- 
pany has introduced the “Hypersorb 
er,” Figure 16, in which a bed of car- 


bon gases by 


methods. Union 


bon moves downward through a gas 
Esso Research and Engineer 
investigated the 
contacting 
The carbon is con- 
beds 


stream 
ing Company has 
“Fluid Char” 


gases with carbon. 


process for 


tained in a series of fluidized 
which move downward through what 
column 


17). In 


is essentially a_ sieve-plate 


with downcomers (Figure 


53, No. 11) 


a2 ae 
* to? 


15. Rate of solute removal 


both contactors other granular solids 
besides carbon could be used, provid- 
ing they attrition. 
Quite naturally, both contactors have 


are resistant to 
found extensive use in the treatment of 
hydrocarbon gases. One of the impor- 
tant problems is to minimize adsorp- 
tion of unsaturated compounds to pre- 
vent adsorbent capacity 
during The 
problem occurs in using batch fixed 


reduction of 
cyclic operation same 
beds of carbon. 

Small fixed beds of 


been exposed to a large volume of a 


carbon have 
gas produced by propane pyrolysis and 
containing about 19 per cent ethylene 
Lhe resulting activity of the carbon 
was obtained by measuring the amount 
of ethylene gas adsorbed under stan- 
dard 
all case 
sulted from contact with the pyrolysis 


low temperature conditions. In 


a loss in carbon activity re 
gas. Various high temperature steam 
stripping treatments were then used to 
desorb the carbon. In cyclic operation, 
it appears that the carbon activity de- 
creases to 50-70 per cent of its initial 
when the carbon is 
at 500° F. and then burned 


1.400° F 


value desorbed 
with steam 
(Figure 18) 


with steam at 


Fig. 13. Effects of individual nonideality fac- 
tors upon the equilibrium function. 
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The introduction of synthetic inor- Molecular sieves are today synthetic 
ganic adsorbents called “molecular sodium and calcium alumino-silicates it 
sieves’ has been one of the most im with extremely well-defined openings zs 
portant practical advances in adsorp- to cavities in their crystal structure, me 
tion in the past decade, according to as seen in the atom model in Figure 
Griesmer and others of Linde Air !9. Table 1 shows that classes of 


Products Co. (4). Naturally-occur- molecules are either occluded or ex- 


COOLER -| 


ADSORPTION 


ring minerals, such as chabazite, have cluded on the basi ot the dimen ions 


been known to function as molecular of the cavity openings and of the so- ECTON——> & 


/ 
sieves, in that they were able to oc- lute molecul Some of the present FEED ee 
clude and exclude gas molecules of 4- and potential applications of molecular ee 
6A diam. The synthesis of such ma-_ sieves are the drying of air and non- TYING 


SCTON 


terials has resulted in a wider range polar liquids, the sweetening of na 


oft pore selectivity at wide commercial tural gas, and the removal of carbon : a 
STEAMING 


SEC TION - 


availability. The most important prop- dioxide from ethylene Atypical 


erty seen commercially to date is breakthrough curve of water vapor 


their extraordinary capacity to adsorb trom a molecular sieve bed is shown in STRIPPER - 


water vapor trom gases at very low’ Figure 20 along with curves for silica 


dew point The potential of these gel and alumina gel for comparison. 


materials to separate solutes on the Important new ce velopments are lore- 


basis of size has not yet been exploited seen for the future when materials 
significantly, at least according to having pore diameters of 3, 10, and 
published data 13 A are commercialized 


BLOwrR 


Table 1.—Comparative Equilibrium Adsorption Capacities 


Fig. 16. Diagram of Hypersorption unit. 


————-Weight per cent adsorbed 


Partial pressure 5A Molecular Silica Activated 
Adsorbate mm. Hg sieve ge! Carbon 
n-Butane 47 98 34 23.8 
i-Butane 98 <0.5 48 25.9 
Benzene ‘ 50 <0.5 34.2 437 
Temperature: 77° F. 


Coming this Spring 
A1A.Ch.E. Symposium Series Vol. 53, 
a No. 22 on 
SORPTION PROCESSES 
A complete collection of the papers 
por 
bs which provided the basis for the ac , 
aLusiga Fig. 19. Molecular sieve “A” crystal model. 
beccany companying article will be published 
soon in paper binding and will be 
» ee = available at nominal cost 
esiccant Literature references cited by author 
Lapidus in the accompanying article Fig. 17. Commercial fluid adsorption design 
6 correspond to chapters in the coming 
$ volume as follows 
wa 1. Graham, D. P., “Adsorption Equi 
libria.” 
. 2. Smith, S. B., A. X. Hiltgen, and 
a A. J. Juhola, “Kinetics of Batchwise Ad 
3 0 sorption of Dichlorophenol on Activated pe! 
3. Baddour, R. F., and R. L. Geddes, — 
“Deactivation Phenomena During Char 
coal Adsorption of Hydrocarbon Gases.’ | 
4. Griesmer, G. J., A. Jones, and 
Also, in the same volu ne, and to 
be interpreted next month by authors | — 4 
Selke and Winger, are papers on ion J | 
us essences exchange equilibrium anc inetics re- 
rer 100 OF ORY lationships, contacting equipment, rare - 
earth separation process principles, { 
Fig. 20. Dynamic water adsorption capacities, gaseous diffusion, dialysis, ultrafiltra ar wr | 
| 
adiabatic drying of air. Bed depth, 30 in.; tion, and combined ion-exchange and ae a x | | enue 
air velocity, 40 ft./min.; inlet air temp., 80° F.; dialysis — 
inlet relative humidity, 80%; pressure, 1 atm. ood bes ry | 
—| 
= 
noone 
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In @ general treatment of the question 
of corrosion in chemical engineering 
experience, the author outlines o 
sound engineering approach toward 
effective investigation procedures, 
practical corrective measures, and 
points out some common pitfalls. 


John Halbig 


Research Laboratories, 
Armco Steel Corporation, 
Middletown, Ohio 


This severe intergranular corrosion 
occurred in a piece of Type 316 
stainless piping in sulfite pulp mill 
service. Pipe had been improperly 
heat treated before placement in 
service 


CORROSION — 


Intergranular corrosion occurred on 
one side of weld in dust collector 
fabricated of Type 316 stainless 
Corrosive medium was acid slurry in 
fertilizer plont. Analysis showed 
0.077% carbon present in sheet 
suffering severe intergranular at- 
tock. Other sheet had 0.042% 
carbon. 


Basic Literature on Corrosion 


In recent years much useful basic in- 
formation has been brought together 
and made available in several compre- 
hensive works on corrosion by Evans, 
Uhlig, Speller, and Fontana (1, 2, 3, 4) 
Corrosion rate information has been 
compiled for each of many individual 
corrosion substances by Nelson, and 
Rabald (5, 6). Lee (7) has prepared a 
text on materials actually being used to 
handle more than 300 chemicals and 
combinations of chemicals in the proc- 
ess industries. These important sources 
of data are set off here to provide in- 
formation of a general nature for the 
benefit of the reader. Many additional 
references will be found in Literature 
Cited at the end of the article 
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ion , ni Once the form of corrosion 
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turbed. If corrosion products 
sent, serious consideration 
vel t the po Miity that 
laiiuire is at tauit 
urlace 1 the npment ha 
1 tree deposit another 
1 iii may be desirable. It is best 
rtace 1 
How 
thy 
learly 
show 
age it is well ec the 
illoy is the material it is suy 
be. A quick check with a mag- ble. Presence of chlorides im an ¢ 
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of chemical Corrective Measures 
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Teble 1.—Opereting Data Useful in 
Corrosion investigations 


Corrosive medium Agitation 
Conditions of expos Aeration 
ure 


Temperature varia- Dissimilar metals 
tions 


Pressure variations Stress present 


tances too numerous to mention find 
wide use in water systems, oil wells, 


and proce tream \V apor-phase in 

hibitors prevent corrosion of ferrous 
materials by humid air and are widely 
employed in the packaging field, In- 
hibsteor ire olten con idered an eco 
nomical solution to a corrosion prob 
lem Phi ubject of imbibitor ol 
pecial interest to engineers, has been 
covered in ba texts on corrosion, 
but many new developments are de 


cribed in the recent literature 


posed to a mild industrial atmosphere. 


CATHODIC METHODS 


In another corrosion prevention 
procedure the metal to be protec ted 
can be made the cathode in a system 
where one or more anodes are elec 
trically connected to it The process 
tream or other medium involved 
verves as the electrolyte. The current 
flow can be maintained by sacrificial 
anodes of zinc, aluminum, or magne 
sium; on the other hand, carbon, 
Duriron or platinum anodes can be 
employed, With these latter types the 
current must flow from a d.-c. power 
upply The resulting cathodic pro- 
tection can be effective in’ systems 
where the metal to be protected ts 
totally immersed or buried, Cathodic 
protection methods and materials have 
reached an advanced stage of develop- 
ment and it is well to seek the advice 
ot competent specialists in the field. 


COATINGS 


Another field of corrosion preven 


Part of the Armco atmospheric corrosion testing facilities at Middle- 
town, Ohio, where an estimated fifteen to twenty specimens are ex- water 


hich progre is being made 
! that of protective coating Thi 


field should rightly be divided into sev- 


eral sectior metallic coating or- 
yanic coating gla and vitreous 
enamels, and masonry and allied ma 
terial 


recently covered cle velop 


ments in the field of hot dipped zin 


ind aluminum coatings on sheet steel 
vhich find wide ervice a building 
coverings in the process industries 
Kimberly (17) gives a description of 
zine coatings of all types and discusses 
the effectivene of zine in the atmos 
phere. Hot dipped aluminum applied 


fter fabrication is now being used in 


petroleum refining equipment (18) 


Corrosion Testing 

In perhaps the majority of case the 
chemical engineer will be looking for 
the right metal for the job. Hus first 


inclination will be to conduct tests. He 


must realize, however, that much valu 

able information on metals and alloys 

is already available and a review of 

this is often justified. Metal suppliers 

have much useful and unpublished data 

in their files. Where definite data are 

not available, a corrosion test is re- 

quired If corrosion tests are to be 

performed, they must be practical. 
Parker (1/9) state that corrosion 

rates can be determined in the follow- 

ing Ways: 

e direct observation 

@ specimens inserted into vessels of 
piping 

laboratory tests 

@ observation of auxiliary effects 

It has been pointed out (20) that a 

number of tests have been developed 

ind the principal ones are 

e@ laboratory tests, including inspection 

plant tests 

e@ field tests—exposing samples to the 


atmosphere, soils, natural waters: and 
@ service tests, with a material for part 
of some operating equipment, such as 
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Combining these listings one finds 
that there are it least i half dozer 
general methods of deternuning corro 
ion rates and thereby suitable ma 
terials of construction. These methods 
and others outlined by LaQue and 
Knapp and Champion pro 
valuable information on pro- 


cecures 


\ “coupon technique” of testing 1s 
practice n the petroleur ! try 
nye 1 iracte th 

i fluid are deter effects o1 

mall standar mupor Bi rtz and 
Gsreenwell (23) have described in de 


11 


tail the steps they follow with this 


method 
\ development now finding practical 


experience 1 the corrosion testing 
technique involving measurement ot 
changes in electrical resistance of a 


Installation of culvert field test sections in ditch handling acid mine 
Pipe consists of short sections of numerous materials, each in 
sulated from the other. 


specimen. Dravnieks and Cataldi (24) 
point out that the main value is in 
establishing the relative corrosivities 
of media which are closely alike 

recent adaptation, described by 
Freedman, Troscinski, and Dravnieks 
(25), involves continuous monitoring 
of corrosion rates in refinery equip- 
ment without interrupting normal 
operations. It is reported that corro- 
ion rates have been determined 
quantitatively in a few hours as com 
pared with months required for cou- 
pon measurements, water analyses, 
and unit inspections. 


Table 2.—Corrosion Classified According 
to Appearance of Corroded Metal (4). 
Concentration cell Pitting 


Dezincification Stress corrosion 
Erosion-corrosion (Season cracking) 
Galvanic (Caustic embrittle- 
ment) 
Intergranular Uniform 


| . | 
‘ , an evaporator tube, or for small-scale 
pilot equipment 
| 
| 
; f 


corrosion 


Table 3.—Additional Forms of Corrosion 


Bacterial Nitriding) 
Cavitation erosion Scaling) 
Filiform Sulfidation 
Fretting Passive-active cell 
Graphitic Stroy current 
High temperature Stress corrosion 
effects 
(Carburization) Stress corrosion 
cracking 
(Liquid metal pene Corrosion fatigue) 
tration) 
(Mass tronsfer) Hydrogen and 


stress 


be studied 
to include 


roble 


ther cause 


i 


nto three 


In a mild industrial atmosphere a one-ounce aluminum coating on industrial waste sewer pipe is zinc-coated steel plus bonded-in-zinc 
steel for plant buildings ovtlasts a zinc coating of similar weight at asbestos fibers filled with bituminous saturant. Final coating is asphalt 


least 30 to | before painting is required. outside and inside. 


2. those th: n be fabricated imt | d tenth measurements ol 
various part yut omewhat difficult 
to work or are expensi at first cost hatter i 
applicable only with difficulty urement 

Such groupings, kept current, might posit 
well serve as an over-all guide for ly the 
materials to include in a test. 

Ellis (26) points out that the eval 


uation of corrosion data by stati tical 


i\ccelerated corrosion of one metal 


in electrical contact with another im 


methods often is desirable im order to 

obtain maximum useful information 

He discusses a graphical method for a Table 4.—Principal Elements for Metals Identification Purposes 
multiple correlation analysis involv Nominal percentages 

ing several variables and illustrates Al Gy In Cr Ni Meo Ouher 

the method with a study of weight 3003 aluminum Base 1.2 Mn 

lo data from an atmospheric ex- 3004 aluminum Bose 1.2 Ma 
posure ot low alloy steel Lewis (27) Red brass 85 

discusses some basic concepts of sta Noval brass 60 0.75 Sn 
Monel 30 

K Mone! 29 

Type 304 ss 0.08 Max. C 
Type 316 0.08 Max. 


sample value Type 347 ss 0.08 Mos. C Cb: 10xc 
The calculation of corrosion rates is Min 


tistical thinking and describes a 
graphical solution to the: problem of 
estimating universe values from the 


described several places in the litera- 
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ture (4.20.23 In addition Szv anski | | 
and Bass and Andrews (29) 

have | thlished nomograpl that 
erve a ‘ in making calculatio 
It must be realizes however that 
numerical designation ot rat a electt te ly rt 
mul year ric he per year but tt wt that t 
milligra per juare decimeter pet met ntact t 
nd the like, are accurate only t mean that ray 
the extent that the cort linear ccu it the 
wit titi ucl culated rate may that 1 presence n electrolyte 1 
b thie pitting if re if 
counter \ rizatwon r bot 
eta) the « an 
in 
im a cor ion test n Ha idestep These are of such interest ot responsible 
Prange group materials nortance t it e le et ij 
categorie hould be pointed out t n a yet ubject to 
equipment and whi ure readily {al that the e.m Jf. series is different from ! nh engines ist re e that at 
jut] 1 whi 
ricated i galvans eri Ihe former 1 ea pes of failure are ible 
4 
‘ ) 
~ 
TT tre corre 
king, cor fatigue 
nea | rm } beet 
here na itigrus with no 
' n effect was the le iuse ot 
Desiwn change will often 
‘ nate ti trouble vill it resort 
ne to cor hon prevention tep 
I.xtreme care must be used in ex 
ee pressing the results of an accelerated 
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test in terms of expected ervice life 
under actual operating conditions. In 
es this 1s impractical or im 


example a l-oz. continuously 


coated valvamzed steel 


heet can be ex 
pected t endure shout 200 he in a 20% 
salt pray lore he ving evidence ot red 
rust. ‘The ime sheet will endure about 
exposure to a mild imdustrial 

at Middletown, Ohio 

wing red rust spot and m 

cat mo a marine atin 

Kure Beacl 


micdustrial itmosphere the time may 


orth Carolina 


m the order of two year wherea 
rural atm phere the lite will he 
lonver than im any of the others 
can b een that the salt spray 


no wuvlication of what to expect 


heet under ervice condition 


\ laboratory test conducted by 
imple immersion of the specific metal 
in @ corrosive medium at a given 
temperature might be misleading if 
under actual service conditions, the 
ame corrosive medium is kept hot by 


heat transter through the same metal 


In other words, a steam coil impart 
ing heat to a corrosive solution can he 
expects d to be operating under much 
more evere condition than the side 
wall of a tank holding the same olution 
The surface of the steam coil ‘vill attain 
a much hotter temperature. This hot wall 
effect must not be overlooked 


A minor impurity in a continuou 
proce tream can be a major cause 
of corrosion. Yet this fact might be 
overlooked in a corrosion test employ 
ing beaker test quantities of the same 
corrosive medium. ti the former in 
tance, the minor impurity is) con 


A Summing Up 


The literature is extensive. 
Procedures are logical 

Tests should be practical 
Avoid pitfalls. 

Group action is effective 

A plant corrosion specialist is 
a valuable asset 

Outside help is available try 
supplier first. 


tantly replenished; in the latter, it ts 
up quickly. 


When underground applications are 


considered, it must be remembered 


that one type of soil may not have the 


ame effect on metals and alloy i 


ther type here are a great many 


oil types over the country and rela 


tive corrosivity varie to a marked 
! 
i 


degree even in close geographica 
proximity 

In preventing corrosion of one 
metal, one must give serious thought 
to the effect that corrective measures 
will have on various other metals in 
the system. For example, ammonia in 
jection in refinery piping can reduce 
corrosion of iron but will lead to ac 
celerated attack of copper illov valve 
and fittings. Cathodie protection can 
be used to protect a pipeline or the 
interior of a tank The item protec ted 
hecomes the cathode, where hydrogen 
is discharged If this cathode 1 ub 
ject to hydrogen embrittlement and 
tresses are present, cracking may 
occul 

When substituting a more corrosion 
resisting alloy such as a stainless steel, 


copper alloy, aluminum alloys, high 
nickel alloy, or the like, an investigator 


must give care to the particular grade 


chosen. The number of alloys available 
today 1s extremely large and each is 
designed tor a pecific « mdition or set 
of conditions. Care must be taken also 

t the right composition within 


f alloys 


Wide-interest Problems 


lf a corrosion blen been 
ommonly encountered, it may be 
possible to get information trom a 
pecial technical group uch a the 
NACE committee on Sulfide Cor 
rosion it High Pemperature ind 
Pressures in the Petroleum Industry, 
ind the API panel on Retormer Cor 
rospon Also through several of its 
committee ASTM h heen conduct 
ing atmospheric corrosion test at 


inv locations over the country. This 


ion or on subjects closely 
it (see 30) the NACE ar 
ASTM have done considerable work 
in studying developments in organic 
coatings, glass vitreous enamels 
masonry, ind the like for the benefit 
of the engineet Mentior hould be 
made of the National Bureau of 
Standard oil corrosion studies since 
1910 and its stress corrosion cracking 
program with which industry co 
operates The Sea Horse Institute 
and other meetings at the International 
Nickel Company's test facilities at 
Harbor Island and Kure Beach, North 
Carolina, are a source of practical 
corrosion information 
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electron flow \ conductive solution The reactions for corrosion of iron 
or electrolyte is needed to complete in pure water (and acids) are as fol 
the cireuit Ihe current leaves the lows 

metal at the anode, flows through the 

solution to the cathode, and = then Ke — Ze Fe (oxidation or reac 
passes through the metal from the tion at the anode ) 


Hi, (reduction or reac- 


at the cathode) 


53, No. 11) 


The over-all reaction is: 
Fe +2H+ = Fe++ +H, 


alkaline 
the 


the 
the 


waters 
but 


In neutral 


anode 


or 


reaction 1s same, 


reaction 15 


2 O. + 2e = 20H- 


cathode 


H,O +1, 


and the over-all reaction is 


Fe + H,O + 1/2 O, Fe(OH)» 


Che quantity of current which passes 


through the cell is directly proportional 


to the amount of metal that corrodes. 
For example, 1 amp./yr 


20 lb of 


equals about 


steel 


If the hydrogen stays on the cathode 


and forms an_ insulating blanket, 
polarization results. This is shown 
schematically in Figure 3. Polariza 
tion interferes with current flow, so 
corrosion is decreased or stopped 


Oxygen, which is present in most com 
mercial wate combines with the 
hydrogen-insulating blanket to form 
water, thus removing the hydrogen 
film (Figure 4). Current flows and 
corrosion proceed This ts lepolariza 


tion or cathodic depolarization because 
the cathe For this 
is olten deaerated 
added to 
In connection with 
ot 
molecules 


nie 


if occur at 
reason boiler water 
sulfites 


tle up the oxygen 


or or hydrazine are 


Figure 4, 1 molecule oxygen re 


moves 2 


hydrogen 


Side reactions or other cathodic re 
actions can occur in this system and 
others, but the basic requirements are 


the same 


Figure 5 zZes the require 


ment and can be considered as a 
basic diagram for corrosion of metals 
Anything that upset thi cheme 
might be useful tor stopping, mini 
mizing, or combatting corrosion. For 
example, polarization, a hown in 
Figure 3, stops attack. Many inhib 
itors are effective because they func 
tion as polarizer 

lyhifferent metals have different re 
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force 
of 
the 
a poor guide for pre- 
of 
and alloys in commercial environments 


to 

electromotive 
the 

llowever, 


activities or tendencie 
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familiar 
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order 


elements in 


reactivity 


decreasing 


eries 1s 


e.m.t 


dicting corrosion behavior metals 


For example, chromium ts above tron 
o the addition of chrom- 


the 


in the series 


ium to iron should decrease cor 
rosion resistance of iron. Actually this 
mixture results in the stainless steels 
whose main reason tor existence 1s 
good corrosion resistance This in 
crease in nobility or corrosion resist 


which can be 
that 
when 


ance is due to passimt 


condition 


defined as “a 
to 


simply 


causes a metal not corrode 


it should.” 
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In additu 


visual obser 


is usually due to surface 
uct as barriers between 


and its environment. On 


stainless steels the film consists of 


ases or oxides. Aluminum 


ve metal but it is widely 


used for corrosion applications because 


on by a stable aluminum 
Lead resists sulfuric acid 
the formation of a lead 


I to wet corrosion, most 


of all other corrosion can be classified 
is ir corre ” or ittack when a 
liquid phase is not present. In most 
cases thi nvolves high temperatures 
ind, reason commonly called 
high-temperature oxidation. This can 
be described as che ical reaction he 
tween a metal or alloy tl xvven 
nitroger ultu iloger 

xcept the noble precious 
metals whose oxide ; decomp se at | oh 
temperature the successful pertorm 
ance ot metals and alloys depet Is upon 
the formation of protective xides of 
scale lt the ite of scale or xicle 
formation linear witl t ‘ the 
material enerall not cor ered 
resistant lt the rate ! metal cor 
sumption le formation decrease 
with time, a protective st ile form 
ing In general the cale nust be 
adherent, continuou ind nonporous 
for good resistance to high-tempera 
ture oxidation 

Additions of « ul iluminum 
and/or iheo te teel nd other 
metal results in improved resistance 


of Corrosion 


may be cla fied in the 


il re err ite Much 
Cal tained by 
if ! the tle part 


ind problet hie 


follow 


corrosion 
or two-metal corrosion 
ation cell corrosion 


nular corrosion 


6. stress corrosion 
7. dezincification 
8. erosion-corrosion 


l'niform corrosion, or over-all gen 
eral attack, occur vhen anodic and 
cathodic ireas keep hifting ind cor 
rosion takes place more or le uni 
form] over the entire exposed ur 


metal becomes thinner and 
fails like the one ho 
is Torm of corrosion 


most of the destruction of 


metals on a tonnage basis. From the 


technical standpoint, however, uniform 


attack causes the least concern largely 
because service life can often be quite 
accurately estimated on the basis of 


relatively simple corrosion tests It is 
the localized form of corrosion that . 
may corrode at \ mil 


often results in an unexpected failure 


rate may be IOX wil 

Galvanic, or two-metal corrosion, o« 
a more noble meta | 

curs when two di milar metal are 
1000X when the area 


in contact, or otherwise connected elec 

bor example steel riv 
trically, and exposed to a corrosive 

or Monel 

electrolyte. Corrosion of the less re 


corrosion 


en 


metal by itself in a given environment 


ratw 1 large 


et 


in ‘ pper 


plate fail rapidly in sea 


water because of the unfavorable area 


sistant metal is mereased and corro 
ettect 
sion of the more corrosion-re tant 
Violation of these imple funda 
metal is decrea er All of the former 
6 mentals often results in costly failure 
become the and =the 
latter the cathode. Current flows here For example, a plant installed several 
simular to the situation own m Fig hundred large tanks im mayor expat 
ure 5 The driving force for the cur ion program. Most of the older tanks 
rent is the potential generated by the Were made of ordinary steel and com 
ete ted on tl de with baked 
electrode of « se the me ly v1 
pret ‘ he olution 
rincip or the lled battery 
oe corr ive to steel. hut 
ab ows practi van 
‘ ta ition of the product was a major 
tor meta ine exposed consideration lhe coating nthe 
to actual sea water Che farther ipart a it umaged al becat of me 
twe metals ire thi the i i abuse and conve 
vreatet the potent il when ire ‘as re et t tiatwu 
coupled Ihe maternal hieher the the t tanh ache 
serie becorne to one below it tee 
! te with 
Magne il ! cr pper wou i 
taint clad hot 
7 
rosion iS concerti ' any ait? i ‘ inf it? thre 
the accelerated attack occurs on the contin ering only a small sorti 
annonce metal near the junction with thre ta hee clow ¢ weld 
the cathocle Lhe ettect prea farther \ lew nt il tart A 
im a lmear direction the corcluc plant the tan ta ‘ 
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overlooked ind 


Fig. 5. Basic diagram showing requirements for the corrosion of metals by electrolytes 
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more of less over all corrosion is in 


3 creased because o! tress i the 
a tal. Stre corrosion is more gen 
f q erall interpreted is the type of at 
it Cause w, and it 1s 
4) / : ake his form of failure that is under dis 
magnitude of the 
cause stre 
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“High Metal lon Concentration 
4 Metal lon Concentration Cell Riveted 
Lap Joint 
Fig. 7. Typical examples of concentration cell corrosion 
accelerate 
perine able and contam ome detect ‘ a hie rmectate 
holiday bot example thi iked phe COTTOSsION ¢ on plete pa 
nolic coating would fail in double-distilled uniform corrosion (entirely 
water service The reason for the taslure in that the urface break 
of the new tank is obviou \ mal ' 
corrodes only in relativels 
anole would develop on the steel. Thi re 
area is in good electrical contact (through ittinig Table 1.—Galvanic Series—Sea Water 
the welds) with the lare tainile tee , Magnesium and magnesium alloys* 
bottom surface. In other words, the area a permeable Osi ! vine en Zine 
ratio of cathode to anode was almost under the } om ! 25 Al (comm. pure) 
infinitely large! ot x Vue Cadmium 
loo many design engineet een centratio: 24 ST Al (4.5% Cu, 1.5% Mg, 0.6% Mn 
take wreat delight in making part I ¢ metal rT from Steel or iron 
many different metals and alloys as po " 1! . ; Cast iron 
posed to ily 13%Cr iron (active 
This results im many ¢ faslure 
tration of xvren oO Ni-Resist (high Ni cast iron) 
Firs i that could have been easily avoided . 
ol penetration often accelerate 18-8 (active) 
Concentration cell corrosion occu cause the pit act a a cre 18-8-Mo (active) 
Lead-tin solders 
when and cathode form le thereby increases the concentrati | 
3 cause of ditterences im the environ effect. An untavorable ratio o onl Tin 
ment bor example a potential adit to anode also exists ] et Nickel (active) 
Te ference can be measured between two whw the tainle ; alter ws Inconel (active) (80% Ni, 13% Cr, 7% Fe) 
: : Hastelloy B (60% Ni, 30% Mo, 6% Fe,1% Mn) 
5 wlenty il coppet electroc immersed evere pitting im ome environment Chlorimet 2 (66% Ni, 32% Mo, 1% Fe) 
im different concentration of hydro ! most of the surtace showing no Brasses (Cu-Zn) 
chlorie acid. The cells, formed because Copper 
of differences im the environment, are Intergranular corrosion consists of Bronzes (Cu-Sn) 
Hed “ell tact Cupro-nickels (60-90% Cu, 40-10% Ni 
called concentration ce mis torm OCANZEC the grain boun Monel (70% Ni, 30% Cu) 
of corrosion 1s also desienated crevice carte of a metal or alloy In some Silver solder 
me corrosion. gasket corrosion, and de case complete disintegration of the Nickel (passive) 
posit corrosion, and 1 usually asso metal results even though a relatively Inconel (passive 
Chromium steel (passive) (11 to 30% Cr) 
ciated with stagnant conditions small portion of the tot veight 1s 
18-8 (passive 
The most common torms of concen dissolved, All metals and all usually 18-8 Mo (passive 
tration cells are oxygen cells and tor how wvrat wundaries iwnodic Hastelloy C (62% Ni, 17% Cr, 15% Mo 
Bs cells as shown in Figure 7 the b f Chlorimet 3 (62% Ni, 18% Cr, 18% Mo) 
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and corrosion progresses inwardly on i general wa s tl acceleration ' Cathodic end 
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and classic examples of stress corro other claims that corrosion and stre 
sion are the “season cracking” of brass must act simultaneously tor crack 
cartridge cases and the “caustic em propagation lhe work ot l’riest 
brittlement’ of riveted steel locomo feck, and Fontana (2) show the 
tive steam boilers Ammunition be latter to be correct \pplication of 
came W rthless during the wet seasons cathodn protection to stop corrosion 
Boiler exploded because of cracks stopped the crack cracking tarted 
tarting near the rivets or stressed wain when cathodic protection was 
area removed 
Statement ive been made to the Failure is called corrosiomn-tatiguc 
etfect that ll metal ind alloys could when evel tresses are inv ved 
“lie crack under elected con he phe nomenon ot desimetfication 
tre ind corrosion For was first observed on brasse 
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causti eT ce nd cracking le Abit ire practi il ! 
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,orked toy thre ther antimor crease thre ‘ tance 
hand pra ch readily i monia lrasse t le ncificat 
am i velded teel i fail quite fication can occur nl or as the 
readil n stror diu roxicde plug type itt 
at elevated te peratur Figure & I he elective remo | ne of the 
shows the elatior vtween tempera co tituents of anv all ta toy the 
tures and concentration of caustic on category described re ‘ il 
the cracking of a velded steel | hese vraphitization of cast ron 
data are base m actual rvice per nomer What actual ! thee 
formance removal rrosiot leavin 
There are two schools of thought the graphite network ative 
wit revara t the me i ! stre moval of cobalt ! It j 
cor ‘ Cone tate that the role Tit con i ppe on alle ‘ 
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Fig. 8. Effects of temperature and concentration on cracking in sodium hydroxide 
based on service experience 
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Table 2.—Environments Theat May Cause 
Stress Corrosion of Metals and Alloys 


Material Environment 


Aluminum alloys NaCl-4.0. solutions 

NaC! solutions 

Sea water 

Aw, water vapor 
Copper alloys Ammonia vapors and 

solutions 

Amines 

Water, water vapor 
Gold alloys FeCl, solutions 

Acetic acid salt solutions 
Inconel Caustic soda solutions 
lead lead acetate solutions 


Magnesium alloys solutions 


Rural and coastal atmos 
pheres 
Distilled water 
Monel Fused coustic soda 
Hydrofluoric acid 
Hydrofluosilicic acid 
Nickel fused caustic soda 
Ordinary steels NoOH solutions 


NoOH Na SiO 


Calcium 


solutions 
ammonium, and 


sodium nitrate solutions 


Mined acids 
HNO 

HON solutions 

Acidic 1S solutions 

Sea water 

Molten Na Pb alloys 

Stoinless steels Acid chloride solutions 

such as MgCl and 
BoC! 

solution 

Sea water 

5 solutions 


Titanium Red fuming nitric acid 
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fects 


upon surface films or corrosion prod 


Many metals and alloy depend 


ucts for corrosion resistance. If these 
urlace layers are removed, active and 
rapid corrosion occur lLrosion-cot 
rosion is often encountered under con 
ditions of high velocity, turbulence 
impingement, and solids in suspen 
sion Valve pump elbows, centrifu 
gal agitator and heat exchange 
tule often fail because of erosion 


corrosion 


Cavitation may be considered as one 
form ot erosion-corrosion. Roughened 
urlaces or deep craters are often found 
on the trailing faces of ship propellers 
and pump impeller This is cavitation 
and is largely due to the mechanical 
effect or pounding caused by the forma 
tion and collapse of air or vapor bubbles 
in the liquid on the metal surface 

\nother type of erosion-corrosion is 
fretting corrosion. It is the attack that 
eceurs at contact areas between metals 
under load and subject to vibration and 
actual slip at these surface It is some 
time called chafing corrosion, friction 
oxidation, and false Brinelling. The last 
name is used because the attacked areas 
often look like mechanical indentation 
The corrosion product on steel is usually 
a oxice debri Two propo ed 


mechanism involve tearing away of 


metal particles because of seizing or gall 
ing and then oxidation of these particles, 
or oxidation first and then wearing away 


ol the oxides 


Liquid Metal Corrosion 


Ihe use of atomic energy fcr com 
mercial power has increased interest 
in liquid metals such as rhodium, lead, 
and lithium, as heat-transter media 

In addition to the usual forms of 
corrosion, another important factor 
enters the picture. This is mass trans 
fer or the solution of the equipment 
in a hot zone and deposition of this 
metal or alloy in a colder area. This 
is due to marked change in solubility 
of one metal in another with change 
in temperature. In addition, a more 
caretul selection of materials of con 
struction must be made because equip 
ment is not as readily accessible for 


repair as in more conventional systems 


Corrosion Testing 

Corrosion testing is conducted to 
evaluate or select a metal or alloy 
for a specific environment or definite 
application, to evaluate a given ma 
terial to determine environments where 


it is suitable or attacked, for control 


ling corrosion resistance of a mate 
rial or corrosiveness of an environ- 
ment, or for corrosion research pur- 
poses These tests include laboratory, 
pilot plant, large-scale plant, or field 
tests 

The most important point in corro 
sion testing is to duplicate as closely 
a po sible the actual conditions to 
be encountered. Factors such as tem 
perature, concentr ition, velocity, aera 
tion, time, galvanic effects, stress and 
intermittent or continuous operation 
must be considered. Chemical and 
metallurgical history of the = speci 
mens must be known and the speci- 
mens identified \ clean metal sur 
face is preferred. 

Most corrosion tests involve deter 
mination otf loss in weight of the speci 
men and conversion to a rate of linear 


penetration for prediction of life ex- 


pectancy An expression tor corro 
sion rates that 1s widely used by engi 
neers 1s “mils per year,” and its tor 


mula as tollows 
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weight loss, mg 
density, g./cc 
area, 
time, hr. 
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Methods for Combatting Corrosion 


Many corrosion problems can be 
solved by more than one method or 
meat Sometimes a combination is 
used, In any case, the most econom 
ical solution to the problem is usually 
adopted. Methods for combatting cor 
rosion are arbitrarily classified into 
eight general categories that cover es 
sentially all corrosion problem 

Alloying, or better corrosion resist 
ance, involves using materials with 
better resistance to corrosion. If steel 
corrodes, copper, Stainless steel, orf 
high-silicon iron may do the job 
Proper heat treatment for optimum 
corrosion resistance is also in this 
classification 

Cathodtc protection involves making 
the structure to be protected the 
cathode of a cell. This can be done 
by two general methods: namely, use 
of sacrificial anodes or impressed cur 
rents. The most widely known sacri 
ficial anode system is galvanized steel 
where the zine coating is the anode 
and corrodes preferentially, thereby 
protecting the steel, Zinc and magne 
sium anodes are also widely used. The 
important point is to have direct cur 
rent entering the entire surface of the 
structure to be protected Impressed 
currents involve passing a direct cur 
rent from an external source through 
an anode, through the corrosive en 
vironment, and then to the structure 


In this case, a corrosion-resistant or 


“permanent” anode 1s needed ( irbon 
and 14.5% silicon iron (Duriron) are 
used for impressed current anodes 
I nderground pipe lines, water tanks, 
eapompy ve els and piers are all 
tructures using cathodic protection, 

Vetallic and inorganic coatings are 
typified by nickel, chromium, and tin 
electroplates, and glass and enamels 
lhe principle here is to install a 
barrier te eparate the metal from 
the environment 

Organic coatings involve paint-type 
materials, which act as a_ barrier 
Proper metal surface preparation, such 
as sand-blasting, is the most important 
factor, followed by a proper prime 
for good adhesion and compatibility 


y good top 


with overcoats, and then | 
coats themselves. Use of an expensive 
paint does not guarantee that good 
protection will obtain 

Metal purification is not often uti 
lized, but it does solve some problems 
High-purity aluminum, which is avail 
able at reasonable cost, 1s a good ex 
ample. Contamination and catalytic 
effects are sometimes involved 

Alteration of the environment often 
concerns addition or removal of an 
ingredient in the environment. De 
aeration is an example of the former 
and inhibitors of the latter. An in 
hibitor is anything added to an en- 
vironment to decrease corrosion. In 
many cases, reduction of temperature 
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or concentration, without substantially 


affecting the proce ol ve i corro 
sion problem or permit the use of 
less expensive materials such a steel 

Nonmetallic materials involve inte 


gral or monolithic construction or thick 


coverings uch as heet linings These 
materials can be classed into five gen 
eral types: (a) carbon and graphite; 
(b) ceramics, such a stoneware, por- 
celain, fused silica, gla brick, mor- 
tars, and cement; (c) plastics, such as 
phenolics, vinyls polyethylen ac vl- 
ics, epoxies, styrenes, nylon, silicones, 
and fluorinated polymers; (d) natural 
and synthetic rubbers: and (e) wood 


Design involves the shape of a struc 
ture. | quipment life can be pre longed 
or corrosion costs reduced through the 
use of bottom outlet ce igned to drain 
completely, readily replaceable or in 
terchangeable parts standard lengths 
of tubing, increased thickness in more 
vulnerable areas, designing to prevent 
crevices or stagnant areas, and the use 


of butt-welded instead of riveted joints 
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International Collaboration 
in the Chemical Industry 


Ralph Landau * | Scientific Design Company, Inc., New York, New York 


Too little is generally known of the scope of existing process licensing agree- 
ments and technical cooperation between private chemical and engineering firms 
in the United States and their opposite numbers abroad. The author presents here 
a@ panoramic view of an extremely complex network of typical interrelationships. 


INTERNATIONAL TRAVEL 
OF SO’S ETHYLENE OXIDE PROCESS 
(See map sbove) 


1) Scientific Design Co. Inc, New York 
City (laboratory investigation and de 


velopment). 2) Petrocarbon, tid. and 
Petrochemicals, Englend (pilot 
plent) 3) Naphtachimie Levera, 


France (first commercial plant) 4) Allied 
Chemical & Dye, Orange, Texas. 5) 
Societe Chimique des Derives du Pe 
trole, Antwerp, Belgium. 6 
Amine & Film Corp. Linden, New Jer- 
sey. 7) Mitsui Petrochemical Industries 
Lid, twakwni City, Japan. 8) Ferber 
febriken Bayer, Leverkusen, Germany 
9) le Havre, France 
10) Jefferson Chemicals Co Port 
Neches, Texas. |!) SD Catalyst Menu 
facturing Plant, New Jersey 


General 


ny observant world traveler toc 
cannot escape a re ilization of 


vast problen confront 
| nited State nat effort el 
we the growtl ol freedom at 
pendence i Asia outh America 
\frica, a well a mm dour ype 

In commenting on the complex 
of these pr ble Bober (2 focu 


attention on the difference between 
fundamental trends of history and 
more spectacular but evanescent 
ot 


human actors of 


* Dr. Landay is executive vice-president 


the lithe 


ity 

the 
the 
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4 population problem, but also 
thanks to nationalistic feeling it is ex 
pected to raise the tandard of living 
of all people simultaneously. In sum 
miarizing the difficultic which he 
ihead for the United States, Bober 


concludes that this country must 


reject the idea that we can become 
md remain the arbiters of everyone else's 
destiny We cannot hope to dictate 
the ath of development for the remaining 
94% of the world’s population] with 
their totally different history and tradi 
thon It is, therefore, up to the United 
tates to prove, by precept, example, and 
issistance to other nations, that maximum 
niaterial achievement can go hand in 
hand with the constitutionally limited and 
democratic state with its priceless human 
ireedom 
The Committee for Economie De 
velopment has recently treated this 
ame theme (5) It recommends that 
private channels be the mayor mstru 
ment for American aid to growth 
abroad, but it asserts that such growth 
will not occur unte the fundamental 
effort comes from the people of other 
countries thenmselve To aid the ex 
ploitation of each nation’s resource 
ind especially in those cases where 
resources are meager, the committee 
cites the necessity for technical and 


management collaboration between the 


United tite ind other ountri¢ 

through example, experience con 
tact, and traming.’ It also tresses 
that American private 


cluding private management consult 
ant hould be encouraged thi 
“cooperative effort at) development,” 
thereby also gaining the important by 
product of “increasing the contacts of 
enterprise in developing countries with 


enterprise 


Chemical Industry Leads in Promoting 
Private Contacts 


It is the purpose of this article, based 
m part on per onal « perience to cite 
illustrations of private industry ub 
tantial efforts in) such cooperation 
mee the end of World War Il 
thereby supyesting that such private 


cooperative efforts between American 


forenen entite are not as rare 
might be construed from these 
irticle Lhe chemical proce indus 
tries are logical one for particular 


examination tor the following reason 


@ They are basic to the world’s economic 
growth, for their manufactures encompass fer 
tilizers and insecticides for increasing agricul 
tural production, drugs, fibers, dyestuffs 
rubbers, plastics, and the widest group of 
products needed by man 

@ They exist in some form in many coun 
tries, and usually as private industries 

@ They are mature, having been long es 
tablished in most countries 

@ They con contribute, as well as receive 
new ideas, practices, and inventions in many 


rountries 
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rhe last point is particularly interest 
ing. It has become clear to al! who 
venture abroad on scientific or busi- 
ne missions that today’s powerful 
nationalism makes foreign companies 
and their personnel quite touchy in 
their dealing with Americans; they 
expect amd deserve to be treated as 
equal Maintaining such a spirit can 
be difficult in certain industries, such 
is petroleum, where the vast size and 
economic development of the United 
States have brought about the most 
rapid evolution of geophysical meth 
ods, refining techniques, high octane 
blending agents, and other petroleum 
additive The petroleum industry 
abroad indeed has a “made in Amer 
ica” look. The chemical process indu 
tries, on the other hand, have no such 
obstach and inventions have come 
from many quarters (4) 
Collaborative development of new 
processes and plant designs in con 
junction with foreign companies ts 
one of the fruits of such binational 
effort by proces industri member 
organizations. ‘This is definitely a bi 
lateral or multilateral effort vhereby 
processes discovered im the United 
state can le brought to commer 
cial stature in pilot plants abroad, 
ind foreign processes can be perfected 
in the United State Such activitie 
were preceded by earlier but different 
cooperative effort ome of which are 


de ‘ ribed ln low 


Joint Manufacturing Efforts 

Many American chemical proce 
compan mcluding Dow, Union Car 
hide Monsanto Hercule 
(soodrich, Atlas, Oronite, and other 
have tor many vears been envayved in 
the establishment of joint companie 
with foreign interests in such countrie 


lom rance 


i the United King 
West Germany \ustrahia Italy Ia 
pan, Brazil, and India. More recent], 
foreign companies have participated in 
the establishment of joint ventures 
the United State bringing know-how 


ard ipital here 


are Mobay (consisting of 
Monsanto and Germany largest con 
pany, barbentabriken Layer pro 
oni i combine of Hereul and 
beng lane Ic to produce metl wrviat 
plastics in Missourt; a titanium-produ 
ng group m Tennessee Iving th 
Crane Company and a ubsidiary ot 
Pechiney, and other 

\ omewhat novel vanant of thi 
pattern is the jomt company establishe 
by the W. R. Grace Company of the U.S 


Gsermany lFarbwerke tloechst 


manutacttire msecticicde hemica 
in Brazil 

The ‘ venture have il led inh the 
vrowth ol mutual under tanding he 


tween the participant und their coun 


tries, and in these by-product results 
have probably been more successful 
than would have been the case if the 
investment in one country had been en 
tirely by a foreign company with no 
local participation It ict here are 
today fewer instances where chemical 
proce companies operat on loreign 
oil essentially through wholly owned 


subsidiaries of the parent 


International Licensing by Manufacturers 


Also well known in the private area 


of exe hange of technology are many 


licensing arrangement whereby 
American chemical cor pani license 


foreign compari fo manulacture un 


der their patents, and/or know-how 
usually for payment of royalties. Con 
versely, Americar firm ecure hi 


censes 19 operate plants under rights 


owned b loreien companie 


Ihe Ziegler low-pressure and ICI high 
pressure polyethylene processes have been 
widely licensed in the U.S. to such firm 


as Du Pont, Carbide, Dow Monsanto 


Hercule Spencer, Goodrich, National 
Petrochemical et The Hercules 
(U.S.)—Distillers Company (British) 


joint development in making phenol from 
cumene, was licensed to Oronite in the 
U.S British American-Shawinigan in 
Canada, Progil in France, Phenolchemic 


in’ German Mitsui in Japan, Societe 
Chimique [Dk Derive In Petrole in 
Belgium, et Che Badische Anilin proc 

ess tor making acetylene from natural pa 

wa licensed to Monsante \mericat 
yanamid and Rolim ind Haa 
\merica Ihe Calico Printers Associa 
tion (Britain) discovered a polyester 
fiber du Pont bought the US patent 
outright and now makes the fiber 


(Dacron) im the U.S ICI] wa pranted 


an exclusive license for the rest of the 


| — 
| 
world and, along with its affiliate CIL 
make it a lervlene | lanl and 
x? 
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Reciprocally, silicone technology (de 
veloped | ha license 
abroad \ Dow Corning and Ge era 
Electric In the irre itegory of U.S 
hicet ing ibt ad Uni Carbide and 
Phillips Petroleum will aid the Ent 
Nazionale Idrocarburi, Italy, in making 
synthetic rubber fr tural ga In at 
interesting reversa i the polyethylene 
licet ! fi t the nior 
Carbide has recent! nnounced a heense 
| lvet ene to Italy 
Societa t ipital participa 
tion a l hopper is licensed two 
in Brazil, to tha ty ind «poly 
styrene. Phillips Petroleum Company ha 
licensed a number compan ibroad 
to make low-pr ire polyethylene by 
still another type of proce 

It thi irca ¢ licet ng while con 
tact ire not usually i intimate of 
endut i the ef nu 
facture, there are also reward 
rtunit rp te per nat ind 
corporate interaction 


Licensing by Engineering Companies in 
Petroleum Hydrocarbon Field 


Despite these and other progressive 


example man MK icensing and 
parti pat ! il il ire ted 
in scope and extent. Seldor ima 
jor operatn cle cal proce 

pany particularl the organi 
chemical field, anxious to license man 

companie in other countrie Dhere 
ire sound commercial reasor for 
these restriction 

@ Markets are ite r chemical prod 
ucts a al Irequent ostly to devel p 
lariff ire | i! mpenetrable 

also, the American antitrust law perate 
to limit restr mn geographi ale 

ol pre Hence i chemica manu 
Reactor and column structure of moleic anhy 
dride plant recently placed on stream by 


Compagnie Francaise des Matieres Colorantes 
Villers-St. Paul 


France 


tacturer will be relu 
me of ' 
i potential cot titer 
yuntry 
e Koyalty ‘ 
taxed, parti arly | 
tri i ence the ! 
t a ble 
et returt Sometime 
i 
h but it is rare ¢t 
il i 
ine i 
e brequentl rest 
transter ret 
il it ‘ ! 
enou to linut thes« 
e in ny pr 
il rtant 
the entit 
t comserve ecre 
‘ itive m licen 
ie | pot es] 
ennical proce 
trast W techn 
have occurred the 
ind mecl 
othe 
reasor In ordes 
change there 
al eat tine 
thre first il 
¢ 
pment tirm, dediea 
leum industry. Wha 
nies devoted 1 
man resources tive 
ol and the establisl 
keting outlet then« 
yanrization devel 
proce that uld 


Control room of the Francolor maleic anhydride plant 
W. Simon, Scientific Design, right 


il t 
ul 
i i | ‘ ‘ 
ane 
r 
‘ 
mart 
i 
ive wh 
ca 
in 
rofit 
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i eve 
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tota 
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true tine ‘ na 
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rehning live to te 
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Designed and engineered by SD and with additional engineer 


ing and construction by Francolor's engineering department 


million 


Ib 


yr 
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Thu if 


Ameri 


national economir 
that 


and European des 


fortunate there were 


ing firms which 


pread technology and conta 


nationally while pursu 


hu ithe policy ol hieet 


extent 


For example, Stone 
respective 


and Lummus | 


naphtha and 


cracking and separation pr 


well known chemica 
British Hydre« 
Montecatini 


wh 
pany 
Onl 


ard 


ifhon Chem 


Naphtachimu (julf 


Petroleum Chemical In Stand 
(nl Co. (ND) other Irv the 
area, the 


ince 


and 
and 
tur 
al it Belgium 


anne brench Air Liquide 


the German companies have 
mished te 
Germany, and 


field i 


Reforming 


In related made it 
( atalytu 
matic production available to foreign com 
Mitsui in Japan, and to 

Ihe 


Proce lor af 
panies, such a 
manulacture ol 
by the Houdry 
s Company first appli 
in the | ha 


many m the [ 


butadiene from 


rewe technique | 


been ex 


Werke 


during the war 


ported, for example, to Chemusche 


licensing by Engineering Companies 
Specializing in the Chemical Field 

Le well known than the above u 
tance have heen case 
irch licensing 
lalizing 
chem Thi 


firt pee wn 


truction of 


che m 


al proce 


number of ex 


vidual activitn 


however, be ftound it 1s quite 


ible to overcome such difficult 


is the Chemica 


n ¢ orporation cializing 


chet ca 
Another 


heen Secret 


ent 


in<dl the eng 
chemical plant 


ictivity, both financial 


ole und 


ind 


research company velopment 


and 


subsequent licen ng and design 


to com 


covered proce 


ial plant tatu with the col 


both 


over-eca 


laboration technical and finan 


cial company Fre 


quently American manutacturing 


party ipated in the chain 
noted that 


important contributions 


compan 
| It is to be 
the evolution of these 
gn of plant 
Ameri 

project 
Hetweet private 
most valuable 

is the 
by the 
t and 
ne ot 
ps which 
‘ssinen and 
Such 
vate 
compames during 
olten to the venu 


that 
ited 


weople involved 


contact ‘ { 


exigencn ‘) il competi 


Ethylene Oxide by Direct Oxidation 


Development ol the Secrentitie Dt 


ign ethylene oxide proc is a prime 


example of joit activite In 1946 


tucies were begun im its labora 


tory tor manutacture of ethylene oxide 
ba ed on 
with a 
the 


the 


by direct air oxidation 


Lefort’s earher work in France 


ilver catalyst. Llowever, due to 
inherent complexity of the proc 
needed 


SD) did 
a pilot plant at that time nor 


design of commercial unit 


checking ona pilot pl int scale 
not have 
ufficient capital to build one by itselt 
wide interest 


Fortunately, there wa 


ith SU h a proce ind ANY COMpAties, 


both here and abroad, were re earch 
thi 

Petrocarbon 
cals Ltd. in 
in conducting the pilot-plant phase of 
the 
tie Design 
then an independent newcomer to the 
United field, 


not would al 


ame field 
Ltd 


ng 
and Petrochenn 
were interested 


investigation jointly with 


The English group was 
Kingdom chemical and 
that 


available to it 


wa ure chlorine 


ways be for supplying 
the 


Via 


needs of its ethylene oxide plant 
the 


truction of which was just beginning 


the chlorhydrin proces con 


The English were willing to finance a 


pilot plant for the direct oxidation 


process to assure their future inde 


pendence of chlorine supplies, but they 
did rhe 
yount attrac 


not have their own proces 


operation was mutually 
tive, for SD could develop its process 


position to 


for sale and Petrochemicals was 


assured of a preferred 
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manulacture by this proce 

(onice pertected the process was then 
licensed to brance 


bine h 
plant 


Naphtachin i om 
completed the first 
Dollar 
was provided by 
the 


the 


Comer 


cial currem required 
the ot the 
tire 
the 


ilver catalyst based on SD 


ame Naphta 


chin facilities for manutac 
ture ol 
patent and know-how 
Both 

catalyst 


1953 


the ethylene oxic plant and 


have beet 
had full access to 
that 
accordance with the license agreement 


Naphtachimie Nine 


more ethylene oxide pla: ts have been 


the unit 
SD) ha 


data 


ope ratiny 
thee 
ill ating 


nee time im 


it made with 


or are being designed and engineered 
in (sermany 


felgium, Japan, and the 
Alhed 
SCDP 
Baver, 
Chem 
like 
make 


scale operation available 


lor companies such as 
Chemical & Dye Corporation 
Aniline & Film, Mitsui 
Marles-Kuhlmann, Jefferson 
cal, BASF, ete Most 
Naphtachimie, have 


data from full 


(seneral 


licensees, 


agreed to 


to other licensees on a reciprocal Lasi 
In this 
ber 


“know-how exchange” mem 


contribute improvements and 


operating data to one another through 


SD, which acts as a clearing house 


An “exchange” of this nature has many 
member It 


advantages to it pro 


vides an orderly channel whereby im 


made known and 
the benefit of all 


The risk of costly patent litigation is 


provements can be 


cross licensed for 
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much le ight o 


pected uch miter 


ference litivation 


tend to ind hara 


ments to those end to achieve 
desired productivity 


} 


1 contributor know-how 


we mcreas¢ hi ince 
ing is OWN ition. ug! ly by 
ind the 


yvreatly de 


prov 


the nun ber of « ther member 


bsolescence 1 


ol 


t ible ecrecy avree 


ments, the legitimate interests of each 


member ol the « xchat ve have been pro 
vithout any limitation of mats 
other 


the antitrust laws 


tected 
kets or 
under 


agreements questionable 
Much credit 
must go to the imaginative foresight of 
the Naphtachimie 
were the first to 
tial benefit to 


management who 
the 


themselves of 


visualize poten 


collab 


orating with future licensees 
One method of communication to be 
the 


periodic meeting 


used in know how exchange 18 
the 
year 


ees will meet at one of the plants to 


Perhaps once a 


representatives of various licen 


discuss technical problems, improve 


ments, 


The benefits of such continuing inter- 


and general plant operations 


national contacts may be gauged by the 
enthusiasm which surrounded the 1955 
Atoms-for Gen- 
the first of its kind. 
field, the 
strictions had operated, prior to 1955, 
scientists 


conference in 
(In the nu- 
re- 


Peace 
eva. 


clear necessary secrecy 


to minimize contact among 


of other nations. ) 


able to help 
sing toa broad 
ti prevailing in the 
& Webster. Kel inelustrie the lack of 
tht hydrocarh tify research in the chemical field 
cesses to by engineering firms, and the high 
mpames a cost oft uch researcl \ limited 
1Com- amples of such indi 
iy) chemicals may 
= 
One of the « | 
Construct): 
ind plant ce of the 
pioneers in this ara hs 
4 tifie Design Cor pany Ir hich spe 
cializes in the devel 
neering design ine re 
\ rewarding 
Huls § «tien 
excl 
creased. Yet, | es 


ently completed a catalyst plant Montecatini, a major chlorine manu 
Jersey to make ilver catalyst tor tacturer commenced i program of 
duction perating tuches to provide for future util 
e ot uphtachimie was helptul 
uch va 

ng ti plant. Catalyst in com 
mercial quantities will be available. For A pilot plant was built at } ara { 
licensees distant from New Jersey (such hlorinati f methane to produ 
as Mitsui in Japan), who wish to build met chloride chloride 
their own catalyst unit, miormation u ot 
accordance with the know-how exchange catini ta commercis that a ti lr rik 

agreements 1s availabi trom LD and plant, the ally ibstituted 
Va] ac Tilt Alled ( hemica & Lowe had con i | in 
mercial requirement { roduct | feasible for re ry 


Rights Acquired to Hydrocarbon cr) ‘ ‘ 


Announcement was made recently plant to the different desis 
by Standard Oil Co. (Indiana that providing it t wit la b trean 
cqu iro mn scale requirement is ‘ t 
it had acquired from SD a ites a Mateic Anhydride Goes Abroad 
worldwide exclusive rights position in be the first plant in the US. that involve 
\ cat t ‘ is a 
a new hydrocarbon process for the di fontecatim activit Int ut ' 
tive ‘ relat that ad 4 the te ile | 
rect ir oxidation of raw mat il 
‘ between 1) and Montecatini: it became r oxidation ot benzene 
such as xylenes to the corresponding 
dibasic acid There 1 in interna 
tional flavor ittached) ever to thi 
wholly American proce Ihe first 
discover vere made in the | S. by 


the SD group So important did the ‘ 


appear in future potential that 
Pechiney acquired a license at an early 

pha the evel | ent Stimulate 
by tl ubstantial encourage ent 
from al wl. the 1) oup, in order 


tain maximum hts te tselt (inelu 

ing it participation in possible 
manutactur eniture to mane tere 
phthalic acid in the | S.), decided to 
invest its own funds m a substantial 


pilot plant in the | Pechimey 
nicians visited this unit several time 
Eventually, Standard Oil Co. (hi 
diana ) the SD oup posit 


outright. but SD received the licensing 


agency out dle the im oon 
Japan and Maruzen Oil a 
quired license (Certain exchange tea 
ture ire also provided under the va 
rious agreements, and stimulating con 


tacts between an American oil com 


pany im engineering company ind 
loreign operating companie will 
surely prove worthwhile for all cor 
cerned n broadet ng viewpoint ind 
understanding ind nding turther 
proc development ind improve 
ments in plant desigt 


by t ot th ctivit 
\ | lin . isa y emerge apparent that the pilot plant could be nitially. research work wa os 
wm f ( 
irom he ict that andard nl Co adapted to chlorination of methane for the 
(Indiana ilso acquired rights to a production of perchlorethylene 
th foreign mipany ‘ 
pure-cumene proce SD had orig llowever, in probing Pechiney's inter 
t pliant cale In 19 me aspect 
inally designed such a unit for Bar- est in this route 1) learned that methane : 
labl th wk were apple the 
rett’'s phenol plant ubsequently the Was not available at ot. Auban, the pro het bhald 
. coukk shipper in Monte tint wa ha at mmediate interest 
and to British Hydrocarbon Chemicals 
( 1th asked to test out certam for vie ind nger cata t lle 
riti roieun Al 4 
; aaatchetetateasins ana tne use of ich other feedstock and «thi wing to a rather sudden change in the 
D ler - with certain exchange was successfully done However Pec price relationships between benzene and 
linle 
features included iney required as a by-product anhydrous maler Ihe resulting plant-scale test 
hydrogen chloride gas but the water im the reactof employing special cats 
Evolution of Chlorinated Hydrocarbon quench then in use at Novara, ade Jyst vere «cessful, and Reichhold 
Processes quate for the pilot plant purpose acquired certam right in the [ 
Several years ago, natural gas was would not readily permit recovery of Shortly thereafter, a complete plant wa 
discovered Italy's valley pure hydrogen chloride SD proposed designed for Compagnie Francaise de 
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| if | 
Cumene plant of Barrett Division, Allied Chemical and Dye Corporation, at Frankford ve 7 w 


Matieres Colorante in France 
Nant has recently been placed in su 
ful operation llere, too, some ot 
operating experiences will be available 
other Beca Ine male. anhydrick u 
ive grown rather le 
plant required (a 
j not great Normally there 
the cost of developing ; roc 
of thi omplexity would be 
Because an engineering company 
had been able to cle velop the proce 
for them, the French company was able 
to develop more rapidly the internal 
market for male uch as in poly 
fungicide and alkyd while 
ing able to sell it at a low price 


(unburdened by excessive research 


Polyviny! Chloride by Suspension 
Polymerization 

n 1952 SD was engaged to build 
i $6 million mono- and polyvinyl 
chloride plant at Ashtabula, Ohio, for 
General Tire and Rubber Company 


General Tire wa ecking to integrate 
ill its plastic activities back to basic raw 
material for it was already making 
vinyl finished goods At that time, the 
majority of the polyvinyl chloride made 
in the U.S. was by emulsion or bulk 
polymerization, General Tire needed a 
proce quickly, but it also wanted an 
all-purpose polymer, preferably made b 
the newer suspension polymerization 
techniques, to provide for future competi 
tiverse Hlowever, it did not of itsell 
posses all the know-how required In 
this case arrangements were made with 
a prominent European firm to exchang: 
ideas as to extrapolation from pilot plant 
data. Large-scale equipment was made 
available to help in proving out the best 
processes and products, which were then 
modified to fit General Tire’s plant 

With this large plant experience, a 
simplified, smaller, packaged polym 
erization plant was devised by SD 
which was inexpensive enough to per 
mit users of PVC to make their own 
all-purpose polymer economically as a 
captive operation Such plants have 
been fully completed ior Bor 


den, Thompson Chemicals Company, 


the Eleonora Chemical ¢ ompany (now 
ote Con pany) and ¢ ary 
with one other under 


onstruction 


Other Published Examples * 


© M. W. Kellogg collaborated with Sherwin 
Williams in designing a large pilot plant to 
develop the fluidized bed process for oxidation 
of naphthalene to phthalic anhydride; after 
some years of development, Kellogg is under- 
stood to have built a large commercial unit 
for ICI in England 
© FosterWheeler adapted Pechiney’s semi- 
commercial urea plant to large-scale applica- 
tion in the U. S. for W. R. Grace and John 
Deere. Vulcan did much the some with the 
Inventa process for Standard Oil (Ohio) 
Chemical Construction worked out ao urea proc 
ess jointly with a Japanese firm and licensed it 
subsequently to Cyanamid in Canada. 
The Texaco-Hydrocorbon Research partial 
oxidation process for synthesis gas and hydro- 
gen production from natural gas, was first used 
in the U. S., but was adapted to different 
conditions by the French firm Kuhimann, using 
fuel oil as the feedstock for the first time 
anywhere 

By these, and related techniques, the 
international development of organ 
chemical processes and plants on a 
substantial scale ha been stimulated 
and important mternational relation 
hip have been established 
tivity continues along various new 
lines, such as phthahe anhydride, anti 
id, glycerine organi 
iumines, ditsopropylbenzene derivative 
polystyrene, and many others, The dit 
ficult task of making new technologic 
available for licensing whether orig 
nated by a design development com 
pany acting alone or in association 
with others, or a licensing agent 
eems to have been solved with ade 
quate protection ol legitimate trad 
secrets of all concerned 

By these means manufacturing com 
panies in many parts of the world have 
been able to husband their limited tech 
meal and financial resources and apply 


them primarily to the development of 


* Not based on author's personal experience 
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product ind processe peculiarly 
uited to their markets and interest 
while the intermediates or raw mate- 


rials pre know-how have been 


tter? 
patte 


evolu 


trie compante final 1 

develop such equipment themselves 
but rather, they buy the accumulated 
know-how of the manufacturer in the 
form of the piece ¢ qu nent mm 
question, and integrate | he special 
larger whole which tl ! com 
pany uses as its | s for profitable 
existence. Now, the trend unm 

takably evident tha 

industries will no longer find it profit 
able to develop a proce (or even 


dle ign the plant if it can be bought 


elsewhere, but instead will integrate tt 


into the larger complex ¢ i raw ma 
terial situation, a particular location, 
a particular comecidence o ity, the 
control of a market 

complex the proht 

really flow 

portant of all privately en ploye | pe 
cialists can learn from each other's 
pomt of view, botl ré ‘ y and 
culturally ind quietly ium 
bassador ot good | their re 
pective countrie het equal 


among tree men every 
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Ethylene oxide plant, designed and 
engineered by SD, under construc- 
tion for Mitsui Petrochemical Indus- 
tries, lwakuni City, Japan 


found a the a et ol eng ec! ng 
develop rent Ir fact, these de- 
velopr ents have followed a | sd 
ol equipment cle v1 such as 
pumps, instruments, compresso etc 
No longer d erious proce indus- 
costs) 
f 
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M. E. Clark * 


Frontier Chemical Company 


Wichita, Kansas 


rlac h 


Wyandotte Chemicals Corporation 
Wyandotte, Michigan 


the 


interrelationship 


between 


ODA ASH 


and the 


CHLOR-ALKALI 
INDUSTRY 


What is the impact of new processes and new use patterns on the traditional 


stability of the soda ash and chlor-alkali industry? Here is an inside evaluation 


of present and probable future trends. 


prediction was made in 1952 that 


there would he 1 catastrophi 
surplus of caust da decline it 
price or other imsurmountal prob 
lems in the market caustic soda 
for at least inothe five year ind 
Table 1. 
PRODUCTION 
(thousand tons 

Chlorine Caustic soda 

1925 165 507 

30 205 700 

35 330 761 

40 605 1,100 

45 1,192 1,864 

1946 1,165 1,873 

47 1,447 2,134 

48 1,621 2,358 

49 1,767 2,222 

50 2,069 2,487 

1951 2,511 3,098 

52 2,596 3,011 

53 2.796 3,262 

54 2,893 3,390 

55 3,408 3,907 

1956 3,783 4,213 

57 3,846 4,138 

* 1960 5,000 5,500 

* 1965 7,000 7,700 


* Estimated 


Source: U. S. Dept. of Commerce 


Chlorine vs. Caustic Soda 


that 1957 wou be more a year 
ck ion than 1952 No tre | ct 
ind = nearly over ined itisti oda 
price have risen rather than declined Lhe t ny t t tt yrs 
production has merease arkets have that ¢ 
beet expanded ind ust oda i the hit thie 
continued t be the tal irt int that 
of industry that it has been 1 i hu a TR tie 
lred year i 
Ilo t! h \\} t i 
ot de ! tou nf 
betore in cleat | ture Ine 
tablished these are ¢ 
® future growth ond demand for chlorine 
development of technology to produce ' t 
chlorine economically without producing 
caustic soda ‘ 
© market growth potential in enduses for 
soda ash 
market growth potentiol in end-uses for 
caustic soda 
® growth potential in end-uses of products in , 
which either soda ash or caustic soda can , 
be used 
© relationship between cost and demand for t 
caustic soda vs. soda ath and the influence ‘ ! 
on consumer preference when there is o t i 
choice between the two 
*M. E. Clark is vice-president marketing 
Cc F. Gerlach is soles manager, inorganic ' { 
chemicals, Michigan Alkali Division it . 
CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol 5%. No . 537 


{ 


ti 
in 


( hlorine 


for additional 


furthermore, | 


cf mpetitior in 


bleaching ol paper 


oxide and other bleaching proce 


Irom 


coming 


the 


chlorine di 


e 


Jt 


till a fast-growing industrial chem 


ical, but the previous rate of 12 to 
14% /yr. increased consumption ha 
now been reduced somewhat 
These are modifying factor None 
Table 4.—Price Trends, 1930-1957 
(dollars per cwt.) 
Caustic 
Chlorine soda (50% 
(liquid, liquid, Soda ash 
tanks) tanks) (light, bulk) 
1930 $1.50 $2.45 $1.10 
31 1.65 2.20 95 
32 1.85 2.10 95 
33 1.85 2.10 95 
34 1.85 2.10 95 
1935 2.10 2.10 95 
KT.) 2.10 2.10 95 
37 2.10 2.10 95 
38 2.10 2.10 95 
39 1.80 2.10 85 
1940 1.80 1.95 85 
4) 1.80 1.95 85 
42 1.80 1.95 85 
43 1.80 1.95 B85 
44 1.80 1.95 85 
1945 1.80 1.95 85 
46 1.80 2.00 85 
47 2.00 2.25 95 
48 2.40 2.40 1.05 
49 2.40 2.40 1.05 
1950 255 2.55 1.10 
51 270 2.55 1.10 
52 2.70 2.55 1.10 
53 2.93 2.55 1.35 
S54 2.93 2.70 1.35 
1955 2.93 2.70 1.45 
56 3.05 2.80 1.55 
57 3.15 2.90 1.55 


Source: U. S. Dept. of Commerce 


> 


AILLIONS OF 


Fig. 1. 


Caustic soda and chlorine production, 1925 to present, 
with projections to 1965. 


can escape the conclusion, however 
that chlorine is a taster growing 
chemical than caustic soda and inas 
much as the production ratio of these 


two materials by the electrolytic proc 
a fixed relationship, surpluse 
of caustic will undoubtedly be 
problems from time to time, All major 


in the chlor-alkali industry are 


soda 


factor 


this and are working con 


to etitect a solution 


aware ot 


tinuously 


Chlorine Without Caustic Soda 

An often expressed hope of the in- 
that methods will be found to 
without the co- 
(Quite recently 


dustry 1 
produce chlorine 
product, caustic soda 
there has been some additional pub- 
licity indicating perfection of the Dea 
reclaiming chlorine 


con process tor 


from hydrogen chloride. If such a proc 
ess becomes econom ally feasible and 
efficient, it is possible that much future 
expansion could be in this direction 
this process are im 


likely that it 


which are 


If economics ot 


proving, it is most will 


be installed in place a con 
iderable distance from present chlor 
© that the bene 


chlorine 


ine producing point 
fit of the 
(f. o. b. price plus freight) can be ob 
the use 


highest price tor 


tained, Of equal probability 1s 
of hydrogen chloride from by-product 


ubstitute for chlorme im 


ources to 


traditional reaction For example, 
much of the vinyl chloride in this 
country today is made from virgin 
chloride. With cheaper acetylene proc 
esses coming into the picture, by 


product hydrogen chloride is a more 
ource of chlorine and may 


In addition, there 


economical 
well be substituted 
is some evidence to indicate that ways 
ictivate hydrogen 
catalysts to 
provide chlorine tm sifu im certain re 
chlorine 


may be found to 


chloride through proper 


actions. Higher prices on 


Fig. 2. Caustic soda and soda ash production 1949-1965 


which seem probable in the future, -will 
additional for 
just described. 


bring about pressure 


one of the solution 


Caustic Soda vs. Soda Ash 
\ tabulation is presented in Table 2 
listing the principal consuming indus- 


tries for soda ash alone, for caustic 


soda alone and also for those indus 


tries or end-uses where soda ash and 


caustig soda may be used interchange- 
Table 3 and Figure 2 


ably « give pro- 


duction and capacity figures of both 


electrolyti 
soda, and also the production capacity 


lime-soda caustic caust 


for ammonia soda ash and natural soda 


ash These are data pertinent to an 
analysi 


soda in making inroads 
market Phe 


1949 through 1957 have been resolved 


of the potentialities of caustic 


on the normal 
Irom 


oda-ash figures 


fairly accurately. The forecast for 1960 
and also for 1965 has been based on 
the growth trend and the outlook of 
these chemicals in their markets and 
in any new market 

In a glance at the list of end-use 
for caustic soda and soda ash, it will be 
noted that there are pecihic uses tor 
soda ash, where practically all the re 
quirement is tor ash, and also similar 
requirements for caustic soda. In the 


category where both chemicals are im 


portant, that is, in chemicals, soap and 


cleaners, pulp and paper, metal pro« 
essing, and others, a large tonnage 
exists. The problem of whether to use 
caustic soda or soda ash is mainly an 
economic one rather than a matter of 
chemical superiority The important 


ingredient is the alkali effect of the 
chemical and, therefore the process 
may be designed to use either alkali 
interchangeably. 

It is natural for caustic soda pro 
ducers to eve the oda-ash market a 


the easiest and quickest opportunity to 


CAUSTIC 


a 


a 
MILLIONS OF TONS 


o 
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16 CAUSTIC 
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FINATURAL SODA ASH 

14 AMMONIA SODA ASH 
GCOMBINED ASH & CAUSTIC 
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a 
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tind an outlet for increas ng produc 


(1) 


usage of soda ash and equip- 


The ob tacles are two 
ditional 


tion tra- 


ment designed to handle it in existing 
plants, and (2) a bar 
rier. The latter may be described in 
this 


serious price 


wise 


Most caustic soda is purchased as 50% 
liquor and most soda ash is used as bulk 
light ash market price for 
caustic soda is $58.00/ton for 50% liquor 
on a basis of Na,O The 
current irket price for soda ash 
is $ Na,O 
then, 

$22.87/ton 
Na,O 
seller's 
be taken 
evaluation 


Current 
76% content 
light 
of 58% 
27 .00/ton, 
alx 


L.OO/t 
The 


actually 


a basis 
¢ 
ut 
when an equivalent 
f.o.b 


must 


ba 
plant; 
into 


These price 
therefore, 
to 


are 
freight 
obtain a 


account true 


in som part of this margin can 


the 


Cases 


overcome y with 


he liquid product can be handled, 
! ut 


greater ease 


and store 


most « 
the 


ases a5 


as the erential choice 
flavor of soda 


exists 
! 
there 


Furthermore 
production 
stic soda 
making a lower price to reduce 


ash 


are instances in which 


ecom might justify 


mics a cau 


differential even more. For example, 


ase where a producing plant and a 
uming pl 

the 


fence ichieved 
sibly at ; 


The s pper 


vestment in tank 


meentration than 


would save in loading 
cl arges 
tion 
cost freight 
the 


number of of 


irs, evapora 


equipment, team cost purihcation 
costs et 
limited 


manu 


equalization 


re are in try a 
the 


hee 


ul 
lor 
lacturet cau ods to 
with makers of 
iggest irket 

il interchang 
trend 


portunities 


competitive 


One of m where 
eable 
hown a toward 
plants 

Par 


alu 


tallurgical 


the 


in the me industry 


ticularly for manufacture of 


oda 


cost, 


either la asl wustic 


vailability 


mina or 


depending upon a and 


Fig. 3. Chlorine-clkali price trends 1930-1957. 


The 
cause of their design and the f: 
the equipment has 
stalled 
mally prefer soda a 
plants are often built to use the prod 


be used older plants, be 
ict that 
in 
on, nor 


However, newer 


may 
already been 


and largely written 


ucts miter hange ibly 


Lime-soda Caustic vs. Electrolytic 


Most ol the new <« 
city in recent 


aust oda capa 
has employed the 
Much of tt 


expen ol 


yeats 


electrolytic process has 


been brought in at the 
There is still a « 
ot 


presumably 


ider 


pr 


caustic 


soda plants on 
thi 
could be re plac ed by ele trolytic cau 
tie the The ff 

lime-soda caustic facilities 1 
be less 


duction 


able tonnage lime-soda « 


duced and 


in luture cutting « 


vetting 
factor 


and |e ota 


of electrolytic caust 


pe 


lor 


lime 


tot 


where 
the al « 
production in 1950, it had declined t 
17% 1054 timated to le 
] in The el 

might 


From a ithon 


counted 20°), oft 


ind 1 
than 1960) 


tion of th which 


much a to 
ulthough a 


not 


ignificant amount, would 


delay too oversupply 


situation. Furthermor: 
issumed 
trolyti 
plants will automat 
Actually those 
im operation 
table 
It 1 i ir a 


wned by 


the 


are 


concerns alkali mmdustry 
umption that they will 
and to hold 
will hut 


inulacturet 


continu 


their « 


competitive 


ustomer position and 


only when the 
themsel ve 


electrolyti 


down m 


can repl thi capacity 


with capacity or can fined 


ome other for the 
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oda plant 


equi 
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the manufacturers of electrolytic iu 

th vla are looking with con iderable 
eel interest at the possibility of manutac 
g@ing soda ash fron 
causti 
oda now the nking 
int ny soda -| ot 
caust it 1s 7 a as 
Caustic cell liquor is 
shipy first 
than aM equipment 
for BEE) version into soda ash mil 
less costly than the conversion into sil 
maki it virt ible to 
other hand, it 1 
t cannot be convert existing ammonia soda cay 
Iditional elec ‘ being diverted to 
ult, linn da caust into finished soda ash Is ad 
hut thmal daa ipacity is mequired | 
plants still may be one of the Si semrces 
laree anit 
aA 
ish 
lrice a motivating 
jorce technological cle 
ils. Traditionally 
ent in priced the manutactur 
ne ct Figure 3). Thi 
. 2 }- # +— 4-4-4 4 
5 + = | | | | 
SODA ASH | | | | | | 
| 
| | 
| | 
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Table 2.—End-Uses for Caustic Soda and Soda Ash (1956) 


Caustic soda 


(tons) 


Practically all ash 
Glass 
Caustic & bicarb. 
Water treatment 


Both important 

Other chemicals 

Soop 

Other cleaners 

Pulp & paper 

Metals processing 
Exports & miscellaneous 


Practically all caustic 
Rayon & film 
Petroleum refining 
Textile processing 
Vegetable oil refining 
Reclaimed rubber 


Totals 


PRODUCTION 


(thousand tons) 


30 
35 
40 
45 


47 
48 
4? 
50 


1951 
52 
53 
54 
55 


1956 
57 


*1960 
*1965 


* Estimated 


Caustic Soda 
soda ash 


Na_O Basis 


385 1,107 1,492 
532 1,438 1,970 
578 1,455 2,033 
836 1,935 2,771 
1,417 2,643 4,060 


1,423 2,608 4,031 
1,622 2,784 4,406 
1,792 2,826 4,618 
1,689 2,389 4,078 
1,890 2,511 4,401 


2,354 3,155 5,509 
2,288 2,758 5,046 
2,479 3,073 5,552 
2,576 3,023 5,599 
2,969 3,246 6.215 


3,202 3,279 6,48) 
3,145 3,069 6,214 


4,180 3,770 7,950 
5,852 4,350 10,202 


Total Chlorine 


165 
205 
330 
605 
1,192 


1,165 
1447 
1,621 
1,767 
2,069 


2,511 
2,596 
2,796 
2,893 
3,408 


3,783 
3,846 


5,000 
7,000 


Source: U. S. Dept. of Commerce 


PRODUCTION 


(thousand tons) 


Electrolytic 
caustic 


manulacturet In other words, a 
manufacturer will figure that it costs 
.o much to operate an electrolytic cell 
these cost betwee 


being divided 


chlorine and caustic soda on a pro rata 
basis Additional costs of evaporating 
the caustic to a salable product are 
additional 
costs ol liquefaction of the chlorine are 
Then these gure 

on costs form a basis tor determining 


added to caustic and the 
added to chlorine 


a market price If in the future the 


chlorine manutacturer is unable t 


market his caustic soda and still re 
quire chlorine, thi ituation calls for 
a reevaluation of allocation of costs 
Ihen the entire operation ot the chlor 
ine cell must be borne by the chlorine 
alone Carried to an extreme, thi 
would mean that the caustic oda 
would have to be disposed of —perhap 
in a disposal well—and the cost of 
di po al added to chlorine as well. Un 
det uch cireumstanee the price ot 
chlorine would be driven up to level 
where other processes might become 


extremely attractive Thi procedure 


Table 3. 


Lime soda 
caustic 


566 
504 
668 


511 


504 


* Estimated 


Notural 
soda ash 


Ammonia 
soda ash 


3,916 203 
3,991 338 
5,094 346 
4,442 313 
4,879 419 
4,701 511 
4,907 689 
4,998 656 
4,594 697 


5,660 840 
6,530 
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might apply in isolated imstances. 
However, betore any widespread dis- 
posal of caustic soda cell liquor occurs, 
it is likely that there will be some 
price or ust adjustment in an eftort 


to reach new markets a indicated 


previou ly in the case ot the soda-ash 


market. 
It is understood that 


of building and operating chlor-alkah 


ncrea ed costs 


plants will induce a tendency to con- 


vert present lime-soda caustic tac ilities 
to finished soda-ash facility Beyond 
this, there will probably be a tendency 
to make finished soda ash trom caustic 
soda diaphragm cell liquor (Table 5 


and Figure 4 


interrelationship between soda ash and 


Because ot the close 


caustic soda, it is thought that Figure 4 
may present more rly than the 
chlorine and caustt higure the 


over-all picture. 


Locetion of New Plants 

In the past, the tendency has been 
for the chlor-alkali industry and the 
soda-ash industry to locate plants neat 
the most economu ource of raw ma 
terial. This has meant that most plants 
were located over a ilt bed and ad 
jacent to low-cost power It develops 
that with imereasing§ 
cost the cost of transporting the 


portation 


b 
ilt to the 


products to market often « 
the cost of transporting 

plant Theretore, if a plant can be lo 
cated adjacent to chlor und caustic 
oda consumers, the increased cost of 
raw material is not necessarily an in 
urmountable objection Notwithstand 
ing, a chlor-alkali pl int still requires a 
low-cost source ol power hus, it is 


reasonable to expect that ome tuture 


plant expansions wall tend to be lo 
ited consuming plant rather 


than near raw material source 


Storage Questions 
\nothet 


dustry will be the creation more 


trend in the uw 
torage depot One major producer 
now has a substantial number of stor 
ie or liquid causti located 
throughout the countr these 
toraye ire 
portation, thus 
transportation ¢ 
ultimate im cust 
of constantly inet 
the future plant 

have to be 

return an ample per 
the dollar investment It 
in cell design and better utiliz 


raw materials, plus increase 


all 


ogy of operation 
employed to just 


Presented at A.J.Ch.E. meeting, Baltimore, 
Maryland 


Seda ash 
(tons) 
696,000 
1,155,000 1,383,000 
161,000 160,000 
285,000 339,000 
100,000 614,000 
1,270,000 672,000 
640,000 
284,000 
135,000 
Table 5. 
1946 
mH Total 
ae 1949 1,656 6,341 
; 1950 1,983 6,816 
: 1951 2,430 8,538 
| 1952 2,500 = 7,766 
1953 2,758 8,560 
1954 2.911 479 8,602 
; 1955 3,441 466 9,503 
1956 3,791 422 9,867 
1957 3,804 334 9429 technol 
*1960 5,200 300 12,000 to be 
tuture expansions 
: *1965 7,400 300 15,200 
1 540) 


History FiG.7.SKETCH OF A TYPICAL 
GAS GENERATOR SYSTEM FOR 
In 1955, the Becco Chemical Division A TURBO-PUMP DRIVE 
announced the availability of tonnage 
quantities of hydrogen peroxide in 
concentrations up to 99.7% H,O, or vir 
tually anhydrous hydrogen peroxide 
Thus, a@ laboratory phenomenon wos 
introduced as a production commodity 
of considerable interest to the rocket *) F 
industry because of its high energy and 
oxidizing power and also because of 
its storage stability when containers 
made of proper materials are used \ 
Previous to the development of this Sy 


— 


commercial process for production of 

anhydrous hydrogen peroxide, nomin | CONTROL 
ally 90% by wt. H.O. was the highest VALVE 
concentration available in quantity. An 
hydrous hydrogen peroxide has all the “ 
characteristics which make 90% H.O — 
systems with catalytic decomposition re > | 
liable and simple. Added advantages | 
ore greater density ond greater j | 
heat of decomposition than the 90% " 
H.O., which tend to increase energy 
ovtput per unit weight and volume of 


GAS GENERATOR 


FUEL PUMP 


gos generator systems, and the disod 
vantages of a higher freezing point Vi, 
and slightly decreased thermal stability y/ 

However, if these disadvantages are A 
applicable to a particular situation EXHAUST f — 
both can be overcome by engineering 


means because the advantages warrant 


PROPELLANT 
VALVE 


Anhydrous hydrogen peroxide 
as a propellant 


The first commercial-scale process for the production of anhydrous hydrogen 
peroxide has far-reaching economic and strategic implications in the field of 
missile propellants. Here are the details of the concentration-type process em- 
ployed and data on the properties of the newly available concentrated product. 


Ralph Bloom, Ji tie inhydrous hydroge Iience, a solid ‘ vely 


Becco Chemical Division peroxi le ind it ipphication a 


Food Machinery & Chemical Corporation 


propellant re discusse here vith a 


description 


Anhydrous hydroge per 
Norris By unsvold Cimipare 


Special Projects Branch 
Centrol Research Laboratory po ‘ of aut pu paras Tor 
Food Machinery & Chemical Corporation 


Manufacturing Process 


hydre 


hy 1 


Anhydrou 


manufactured 


START 
VALVE 
‘ 
am 
pro a liquid phase 
cle per ‘ ‘ ip thre 
1 other colunu 
ed 
drop cle th 
j sithdrawt tron the 
concentrating hy ue ! y pract 
tion proce utilize the freez p to about & 
ny propertse ol these lution ercia trat ! 
It pectic the equi 
brium curve of H,O.-water solutior 
ulam rejects 1 
(igure 1) reveals that the crystalline on 
pl more concentrats ind thu nec 
more dense than the liquid phase Ho. trat for 
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which an ACS reagent grade specification 
exist Thus, the impurity level in 98 
Table 1.—Physical Properties of Hydrogen Peroxide 997% H,O, is much less than that 


allowed by the current ACS reagent 


Concentration, wt. % specifications 
Property Conditions 100 
Density Physical Properties 
Boiling point 
Refractive index, Sodium D-Line 9% Is a lear, colorless liquid 
Vapor pressure mm. Hg soluble in all proportior in water and 
Electrical conductivity 10 “ohm ‘com 


Anhydrous hydrogen peroxide, like 


nm most substances which are miscible 
Viscosit i 
contipone with water (Figure 3). 
centipone 
Surface tension dynes /cm 
Total heat of vaporization B.1.u./lb. sol 


Dielectric constant 


Like all hydrogen 

must be kept in ¢ 

catalytic material 1 

The surface of such container 

tact with the liquid must he 
treamers of oxyget 

slowly decomposing hydr 

will be evident The phot 

Oxidation heakers Of wates 

(C.H.).NOH 


pass ited gla 
Diethylamine Diethylhydroxylamine 


sivated gla 

Reduction is evident in the 
} ‘ 

KMNO, 4 H.SO, MnSO, 

potassium permanganate Manganous sulfate hydrogen peroxide 


rapidly some 
Formation of per-acids 


CH,COOH CH.COOOH 

Acetic acid Peracetic acid \ repre sentative list of phy ical 
propertr (J) of 1000 ORO, and 
W% is presented in Table 


Phe high density of concentrate 


cause of release of dissolved oxyget 


Molecular addition 


CO(NH.), CO(NH.), H.O 


Urea Urea peroxide ; 
gen peroxide olution distinct 
Oxygen generation vantage in propellant applicati 


HO4%*%O to the maller pace requirement pet 
Hydrogen peroxide water oxygen unit weight. The 100% product has an 


even greater density than the 90% H,O 


The low iscosity oft h lrowet r 
under usual temperature conditw is an 
advantage in propellant systems since 
Table 3.—Chemical and Thermal Properties of Hydrogen Peroxide (1) 


pumping must be accomplished efficiently 


Concentration, wt. % under a variety of conditions of tem 
perature and pressure The viscosities 


Property Conditions Units 98 of 9 and 100% HO, are practically 


Avg. molecular weight 33.422 identical. Although no measurements are 
Active oxygen wt. % available the vine it ol upercot led 
Heat of decomposition 77°F., 1.0 atm.  B.t.u./lb. sol solutions at low temperat : ignih 
Adiabatic decomposition cantly higher than that 
temp 1.0 atm at temperature above the 
Heat of dilution to infinite One of the chief advantages in the 
dilution 77° F B.1.u./lb. sol ie of 90% H.O 
Total heat of vaporization Sh B.t.u./Ib. sol 
Meun heat capacity 32.81° F B.t.u./lb.sol./* F 
500° F. (9) 
Critical temperature F 
Critcal pressure atm 


me cold-weather 
applications is the high freezing point 
(11.3° F.) The freezing point of 100% 
HO, is even higher, (31.3° however 
there 1 a trong tendency r these 
olutiort t supercool as 
below the true treezing 

thes« 
trated hydrogen pero» 
Table 4.—Decomposition Products (1) been ld for hour 
Initial concentration, wt. %, H.O below the true freezing point 


Property Ihe crystallizing process for manu- 


facture of anhydrous hydrogen perox 
Mole fraction H,O 


tale tradition © ide tends to reject dissolved impurities 
Gas composition, wt.% H,O . pikes : as well as water. Normal 90% H,Os, 
Gas composition, wt.% O, is readily obtainable with purity com- 
Avg. molecular weight ... 
Temperature, F. 

Gas volume, cu.ft." 
Cp/C, of products carefully purified as in the manufac- 
ture of anhydrous hydrogen peroxide, 


parable to that of carefully distilled 
water. If such a product is even more 


* Volume of gas liberated of 1.0 atm. at adiabatic decomposition temperature, from ’ 

super ooling should be even more pro- 

1 Ib. of solution at 68° F. , 
nounced and, barring introduction of 


nuclei, freezing should be no problem 
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osition 
ih nm cor 
issivated, 
from the 
peroxide 
(bigure 
HO 
HO. in 
light decomposition 
eaker vhicl i ret 
lf concentratiot of 
oluti are tirred 
cence is noted he 
lue 
| 
| 


except under the most extreme condi 


p 
tions However i freezing of the 
density of the solid hydrogen peroxide 
is 1.71 g./cc. compared to 1.47 g./ml 
tor the liquid inl lrous hydrogen per 
oxide at 32° |} Thu the solu n will 
contract upon treezing at | containet 
rupture is not a pu blen ry} prop 


erty and the fact that hy lroget pet 
xide decon pe thon can prov icle heat 
uggests the 7 bility toring an 
hydrous hydrogen peroxide as a solid 
ind ther tarty lecon position of 
te at , Fig. 3. Appearance of anhydrous H.O, in clean and dirty beakers compared to water. Left 
it portion t to melt the bed water; center, H.O. in passivated beaker; right, HO, in unpassivoted becker 


\ Table 1, the va re 
4,0 
At normal temperat enecial ventila- concent ' ed are twe 
tion precautt ire ect in mee th i ¢) this olu 
quantity eroxwule the metre eter nat vil titra REFRIGE 
has bee ve r (3 that vapor ' 7 
concentrat r 26 mole % H,O, are, \ 97.0% 
hurette this t pre nalvt 
ensitive t t surtace bor —= = 
tunate In e of the Vapor pre 
ure ind therefore the high boiling ae vite if WEAT | 
peo | | 
attained tine tonne t ‘ 
| 
nore represent ‘ | 
Chemical and Thermal Properties ration ' ‘ | 
re t ‘ acle 1} 
An en per e ¢ Ce ete 
hi he ee eral ¢ pl p ‘ hve | | 
| 
kt thre re ¢ t le i al | | 
| ibsence of luent iter thie | 
| 
ind, there re, the ncereased concen hstrument method 
trat a well a i \ 
| 
thre ‘ ‘ lubilit im rya ete red method ¢ na | 
media le t nereased efficiency. A the a bat ecomy tion | 
very fe the eneral ft | car i i is! le 
tions possible are shown in Table 2 tion temperature changes 89° | I | 
thre col ‘ trat ‘ rige | 
yaros i ‘ | ult ins¢ 
in oxidi is in the first reaction . 
ht true achabat condi 
r as a reductant, a ! in the sec 
This latter reacti isu | for analysi 
f hydrog idl Of par develope by Redstone 
ticular terest to t resent discussiot 
labl > A Fig 2 Apparatus for manufacturing on 
18 i eae how it apie 
hydrous hydrogen peroxide. (8 
Hydrogen peroxide whet italytically VY Fig. 1. Hydrogen peroxide water solid 
decomposed releases water ipor, oxygetr liquid phase diagram 
ga ind heat 
mu rich ree f heat tha is 9O% ; ot ; 
(). a | active 
axveen content ha reased fron ++ 6 
4? 4 «the t tet eruee 
ry. 
perature f1 1364 to 1824°1 Dh +4444 4 
rat however. i ver thar 
that for decomy prod ++ 4 44 
ucts becau the higher temperature > sek 
but the gas produced trom | 
lib HY tion is almost 74 cu. ft $+ 4 4 
compared 1  cu.lt for ‘Ais 7 
~—+ 
Of great importance to the propel 3 : | 
wa 
lant field the analysi f hydrogen + 
peroxide olution for concentra rT 
tion. Because the main diluting impur- 
itv is water, and no satisfactory meth TT TT 
1 


od exists tor determining water in hy 


drogen peroxide at these concentration 
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Arsenal 


publication (4) ha 


and described in a _ recent 
not been evaluated 
lor anhydrou 


hydrogen peroxide 


inalysis 


Performance Characteristics 
The foregoing discussions on phys 


cal, chemical, and thermal properti 
proj 


indicate the potential of anhydrous hy 
peroxide a 


droge a propellant Hy 


drogen peroxide is a homogeneous s0- 


lution which can readily be decom 
posed to produce hot gases for power 
urizing or ior 

The 98% H Ov» 
adiabats decompo ition temperature ot 


1,735° F 


pra tice 


generation, pre 
heating purpose 
can be nearly approached in 
This about 
the maximum 


temp rature is 
that 
uncooled decomposition 


can be accomimea 
dated in an 
chamber 


It ha 


drous hydrogen peroxide can be read 


heen demonstrated that anhy 
ily decomposed catalytically with the 
t bed in 
hown in Figure 4 


use of a solid cataly a cham 


het h at the one 
Materials, catalytic 


tion of 


to the decomposi 
anhydrous hydrogen peroxide, 
that are 


HO, decomposition, 


are, naturally, the 
to DOG 


ame one 
catalytic 
namely the permanganates, heavy 
metals, and the oxides of heavy metals 
anhydrous 


In selecting a catalyst for 


hydrogen peroxide one must consider 
the high decomposition temperature 
The rate of 
of anhydrou 
hould he 
HO. 


tually 


catalyti decomposition 
hydrogen peroxide 
than that of 90 


although this has not 


greater 
heen ac 
Secause of the in 


measured 


creased reaction temperature, it is to 
be expec ted that more prope llant can 
and 


he decomposed per unit weight 
volume of catalyst 
11,0, system at comparable pressure 
umd inlet fact, the 
high 


“a practical rate ol 


than for a 


temperature In 


reaction rate might actually be 


enough to permit 
sustained thermal decomposition elimi 
ill cataly 


of the decomposition reaction 


nating t except tor initiation 


Preliminary tests have been run that 


demonstrated the possibility of ther- 
decomposition of anhydrous hy 
scrupulously 
steel beaker, 
of the hydrogen peroxide at 
(1) 
transition to thermal decomposition at 
133-138" ¢ 


ium heating rates, or (2) superheating 


mal 
arogen peroxide In a 


passivated open stainless 


heating 


various rates resulted in smooth 


a temperature ot at med 


of the liquid followed by violent ex- 
pulsion of the liquid from the beaker 
and explosions at temperatures of 136 
143° ¢ at and 
For these preliminary test 
wa 
heavy-walled 
100 ml. in a 
beaker 
ition hot plate 


heating 
180 


heated in a 


medium low 
rate 
200 mil. of 
300-ml 
beaker 


stainle 


tainless steel 
thin 
with the use ot 

The test pro 


and walled 
teel 
a 3-po 
mech 


gram was terminated betore the 


inism of the reactions experienced wa 
determined 
\ briet eri 


ried out using the 


of flow tests was car 
tion chan 
igure 
h Ottawa sihe: 


ber shown in 
Ome 


packed with 
vhich wa 

hown to be inert wi ydrogen pet 
temperature In 
difficulty was found 
tart 


let pipe 


ox ice it ambient 


this chamber some 


in) attaining consistent because 
during 


rut were at 


ol preheating ot the 
the chambet preheating period 
ever, three satistactory 
tained and these indicated that thermal 
decomposition of 980 H.O. wa 
Initiation of the reaction wa 


of 302 to 400 


feasible 
attained at temperature 
Steady 
at equilibrium pre 
and 655 Ib./sq.in 
high flow 


composition was 


irried out 

$45. 540 
with 
( omplete de 


running wa 
ures ol 
rela 


gauge 


tively rate 


attained i deter 


mined by condensation and. titration 


of the discharge gases although mea 


ured gas temperatures were a max! 


1616° 


which wa 


The maximum 
limited by the 


flooding wil 


mum of only 
feed rate 
apparatus and not by 
than 


more times the limiting 


flow rate for H ©, ma chamber 


with similar packing 


Performance of anhydrous hydrogen 


peroxide as a propellant is superior to 


that of HO, because of its 
higher energy of decomposition and 


Other factors 


greater liquid density. 
uch as molecular weight, composition, 


and pecifi heat ratio ot the decom 


remain nearly equal. A 
and 100% HO, 


po ition gases 
comparison ot OO OS 
(5) is shown in Table These data 
ndicate advantage 
based on den 


15.3% 


gen perox ide ! 


pertormance 
ity impulse of approxi 
hydro 
generator ystem with 
16.3% 


l expansion ratio 


when anhydrou 
ubstituted for 


mate y 


a gas 


expansion ratio and 
idvantage tor a 6.8 
For rocket 
rated in terms ot peciti 
(ley) thrust /poun 
propellant per secor 
pulse (Iq), thrust 
Nant per The 
100% 


ipplication performance 
impulse 


] 


which is pound 


d, and density im 
volume prope 
value 
ratios 

hown 

there 
dro 
products 
there 1 


produc 


ratios condensation « ulting im 


heterogeneou i Turbine 


uncle able 


vould be 
ind rocket 


operator 
uch condition 
vould have to be designed pre 
take full thermodynamic ad 
the heat 

Applications of the 


anhydrous 


lable 

monopropellant 
hydrogen 
those of 


‘haracteristics ot 


peroxide Cal he 
irge gas genet 


| 
turbopumps and 
take the 


the increased periorm 


imilar to 
itors for 
iuxilary power units 


could vreatest advantage of 


ince implicity 


ind reliability of anhydrous hydrogen 
\ typical 


Figure 7 


peroxide generator SV 


tem | hown 11 Such hy 


peroxide gas generators using 


76-90% H.O. have been employed in 
the engine ) \-2, Viking, Van 
guard, and 

Other type in which 


Table 5.—Performance Data (5) for 90, 95, and 100% Hydrogen Peroxide 


Chamber 
H.0O. concen 
wt. % 


Specific 
impulse, sec 
111.3 
"75 
123.6 


press 
sq.in.abs 


131.9 
139.1 
146.7 


146.5 
154.7 
163.4 


characteristic exhaust velocity 


. CHEMICAL ENGINEERING PROGRESS, November 1957 (Vo! 


impulse, sec 


Density 
Chamber 


temp., F.) C*, ft. /sec 


3057.5 


3235.9 
3397.9 


(77° F 


153 1355 
1590 
1820 


3062.2 
3247.4 
3404.4 


1364 
1603 
1830 


3086.0 
3278.9 


1382 
1638 
1855 


53, No. 11) 


Entropy 


Specific 
heat 


1.271 
1.262 
1.253 


Enthalpy 
F B.t.u./ lb 


2.4351 2870 
2.4599 2670 
2.4780 2480 


ratio 


1.266 
1.261 
1.253 


2970 
2785 
2610 


2.3364 
2.364) 
2.3825 


1.270 
1.260 
1.252 


3050 
2885 
2720 


2.2295 
2.2618 


; 

— 
I 

; | Hf 

n | 

3 +4 i limiting expansion ratio tor 

| tion of homogeneous gaseous decompo 
. ition product \t vreater expansion 

| zzles 
| 

90 100 
{ 95 100 | | 
77 100 100 

i 90 300 183 
95 300 197 : 
100 300 211 
; 95 1000 218 
| 100 1000 236 3426.7 2.2794 
C= 
54 


hydrogen peroxide would 


ous as a monopropellant 


1. The rocket on rotor helicopter power assist 


system 
2. Attitude and roll control motors for mis 
siles — 
3. Target drone or test unit propulsion 
Handling and Storage Characteristics 
Handlir iwe chat ter 
ti ( 
ire in gern ir to 
oxide tora 
ent te ture cut A Fig. 4. Typical solid bed catalyst chamber 
ite for decomposition of anhydrous HO 
‘ ‘ 
te t u 
} 
inv t 
' 
entrat ture 
ilso ‘ ‘ e 1 " ‘) 
et t ntet 
this is revealed in quicker ignit 
, Fig. 5. Test reactor for thermal & 
mibyectihies t contact ‘ 
decomposition of anhydrous H O 
‘ ‘ 
ina el 
‘ 
} } ‘ pel 
because t 
anf ent ne 
dilutior t t reat 
preve eve 
iL te rat 
po 1 
peronr ice in} Fig 6 Performance curves for mono 
contact t thee kim result rrita propellants, specific impulse and density im 
Jl ht more pulse vs. chamber pressure for 90% and 100% 


HO. expanded to one atmosphere pressure 


nal than whe ‘Hye H.0O. come 
i] 5) 


he worn ata tiene vevel f <uch 250 T 
tact should occ the hye 


100% 
cont ut eye must 
washed promptl vit iter nel thet 
medic treatment ou he obtames 
Protective « t ny witable tor 225 + | 
ling anhydrou hvdrowe | | 
hould be made of Dynel, Dacron, pol | / } T 90% @® 77°F 
2 
vinvl-chloride or rubber to that 
z 200 —+—- — --— + + 4 
used lor han ng A), a | 
> 
cribed in the Navy Bureau of 
Handbook vavAer Publica z 
tion O6-Z Ol (6) | 
Freezing ol an arou hvdrovet 
100% 
peroxide may occur at h yher tempera 
tures than tor H.O.. However 
stater revio \ here trong — 
as stated previously, there 1s a strong 2 180 + 
tendency for anhydrous hydrogen pet 
oxide to supercool under practical cor oS | 
ditio ol vhiel may 
tion use n mucl SATURATION POINTS FOR 
ore in for owing to 
greater than { 1% owing t 125 EXHAUST PRODUCTS — 
the extreme purit 
Materials of construction have beet 


evaluated to some extent for anhydrou ° 600 1000 1800 2000 2800 300 


hydrogen peroxide service. Table ¢ CHAMBER PRESSURE PS) 
list the material which have beet 
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Table 6.—Compoatibility of Construction Materials with 90% and Anhydrous H.0, 


Active O, loss, %/ week 


Material 


1060 Aluminum 
5052 Aluminum 
7072 Aluminum 
6061 Aluminum 
2024 Aluminum 
355 Cast aluminum 
356 Cast aluminum 
304 Stainless steel 
316 Stainless steel 
347 Stainless steel 
Polyethylene 

Kel-F 

Teflon 
Vinylite Vu 1930 


tested and the results of the standard 
30° C. (86° F.) and 66° C. (151° F.) 
accelerated compatibility tests. It is 
noted tha‘ in general, the materials 
uitable for 90% 
uitable for anhydrous hydrogen per 


service are 
oxide service, Some plastics are at 
tacked more severely by anhydrous 
hydrogen peroxide than by 90% H,Ov, 
due to higher energy, greater oxygen 
content, and greater solvent power 
With metals, anhydrous hydrogen per 
oxide generally shows less active oxy 
gen loss than does 90% H.O,. This 
greater stability of anhydrous hydro 
yen peroxide in the presence of metals 
was found to result in greater storage 
tability in the pure aluminunr ship 
ping drums used for 90% H,Ozg ship- 
ment Results of storage of approx 
mately 99% H,O, in several drums in 
the laboratory are shown in Table 7 
These results indicate excellent stor 
ave stability for anhydrous hydrogen 
peroxide in pure aluminum 

Mlevated temperature vapor stability 
may be a problem under certain cir 
cumstances of use. The safe storage 
temperature curve (Figure 8), based 
on studies carried out at MIT, indicate 
ittaimment of the critical hydrogen 
peroxide vapor concentration of 26 
mole ©% in equilibrium with liquid an 
hydrous hydrogen peroxide at 230° F 
compared with 243° F. for 90% HO» 
at atmospheri heretore, 
feed line heating must be avoided by 
taking care in anhydrous hydrogen 


pre ssure 


peroxide systems that they will not be 


Effect on 

samples 
Anhydrous 

30° C. 66° 

04 None 

11 None 

0.3 None 

1.2 None 

05 Pitted 

0.2 None 

0.2 None 

15 Slight bronzing 

3.2 at higher temp 

64 for all samples 

0.5 None 

0.2 . None 

None 

09 Became opaque 


ubject to radiation or convection 


from the decomposition chamber 


ensitivity of liquid anhydrous hydro 
gen peroxide to impact under various 
degrees of confinement has been evaluated 
Drop weight tests were performed at 
Becco with a modified Bureau of Mines 
liquid explosive impact tester At tem 
peratures up to 212° fF. and impacts up 
to 3 ke.m. (7 ft. lb.) negative results 
were obtained in all test Pipe tests 
with high explosive boosters were carried 
Bureau of Mines at the 
lest Center, Bruceton, Pennsylvania, im 
tainles teel tubes of ! \4,- and 1-in 
1.) The results of these sts pre sented 
in Table indicated that 99% H, 
could be detonated at amlent temperature 
in a high confinement 1-in. 1.D., 0.17-in 
wall tube of 24 or 48 in. in length when 


out by the | 


a 20-g. tetryl booster charge in the tube 
was used as the initiating torce \ 
10-2 tetryl charge was insufficient 


to wmitiate a detonation 


propagating 
Detonations were not attained in or 
14-in. D., 0.14 and 0.15 in. thick walled 
tubes even with initiating charges of up 
to 40 g. tetryl. In one test in a 4-ft 
length of 1-in. 1.D., 0.18-in. wall stainless 
steel tubing coupled to a 16-ft. length 
of in. I.D., 0.047-in. wall stainless steel 
tubing, all filled with 99% H,O,, there 
was no propagation of the detonation im 
the in. tubing, although the hydrogen 
peroxide in the l-in. tubing was com 
pletely detonated by the 40 g. tetryl 
initiating charge 

The combinations of confinement 
and shock which resulted in positive 
results were considered to be far 
greater than would be found in actual 


practice. However, the fact that some 


positive results were attamed at a 
lower shock than with 90% H,O, is 
indicative of the additional energy 
available in anhydrous hydrogen per- 


oxide. 


To evaluate further the possibility of 
hazards during shipping, anhydrous 
hydrogen peroxide was submitted to 
shock tests in standard, pure aluminum 
30-gal. shipping drums. In these tests, 

of dynamite (Herkomite) were 

1 a glass vial in the center of 

(approx 25 gal.) of anhydrous 
hydrogen peroxide and set off with a 
No. 6 electric blasting cap. The size of 
the dynamite charge was the maximum 
that could be set off in water in an 
hydrogen peroxide shipping drum with 
out rupturing the drum. The tests were 
run at an ambient temperature of 54° F., 
and after heating the hydrogen peroxide 
in the drum to 160° | 
thermocouple in a liquid 


as indicated by a 


There was no detonation in either 
test and the damage to the drums was 
only slightly greater than that ex- 
perienced in tests with water. Figure 
9 shows the test drum following the 
elevated temperature test of 99.5% 
HO, These tests indicated that an- 
hydrous hydrogen peroxide the 
standard shipping drums in 300-Ib. 
quantitie is insensitive to severe imn- 
ternal shock even at a temperature of 
160° F 

Contamination tests of anhydrous 
hydrogen peroxide have not been car 
ried out; however, it is expected that 
results would be similar to deliberate 
HO, 
elf-heating 


contamination tests with 90% 
although attainment of 
should occur in less time for a given 
amount of contamination im a given 
container because of the higher heat 
of decomposition. Self-heating occurs 
when the rate of heat liberation by the 
H.O., decomposition exceeds the rate 
of heat transfer to the surroundings so 
that the reaction temperature contin- 
ues to rise and accelerate itself until 
all the hydrogen peroxide is consumed 
If this occurs in a container, the ga 
evolution rate may exceed the relief 
capacity of the vent and a pressure 
rupture of the container can result. A 
calculated time-temperature curve for 
anhvdrou hydrogen peroxide in a 
$,000-gal. tank car in still air at 77° F 
with 50° /yr. decomposition rate 1s 


hown in Figure 10, along with a simi- 


Table 7.—Storage History of Anhydrous HO in Aluminum Drums 


Drum 2 


Elapsed 
time 
(mo.) 

0 

13 

4 


H,.O,% (mo.) 


Drum 3 
Elapsed 
time time 
H.0O.% (mo.) 
99.0 99.4 
99.0 99.2 6 
99.0 99.0 7 
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Drum 4 


Elapsed 


90% 
30°C. 66°C. 
6) 0.2 3.1 
0.2 8.3 
sean 0.2 2.1 
3.4 12.0 
100 
100 
07 50.0 
50.0 
44 47.0 
28 57.0 
04 2.0 
3.2 
04 2.5 
05 24 
4 
] 
Drum | Drum 5 
Elapsed Elopsed 
time time 
(mo.) H,O,% H.O.% (mo.) % 
0 99.0 99.4 0 99.1 
13 98.8 99.0 1 99.1 
14 98.9 99.0 2 99.1 


lar calculated curve for 90% H.O. 
(7) his curve substantiates the 


opinion that self-heating might be at- 
tained more rapidly with anhydrous 
hydrogen peroxide; however, there is 
no reason to expect anhydrous hydro 
gen peroxide to be more sensitive to 


any given than 


An analysis of 


contaminant 1s 


the information pre- 
sented indicates that anhydrous hydro- 
gen handled and 
stored safely and easily when care is 


peroxide can be 
taken to prevent undiluted spillage and 


contamination 
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115-ORD-23, G.E. purchase order AOSH Fig. 8. Minimum temperatures for hazardous Fig. 9. Becco 30-gal. aluminum H.O, shipping 
93282 (January 1, 1953) storage of H.O.-water drum after 15 g. of dynamite were set off in 
3. Setterfield, GM Kavanaugh, and 20 gal. of 99.5% H.O. at 160 F 
Table 8.—Results of Ambient Temperature Mechanical Shock Sensitivity Tests on 99% and 90% HO. (5) 
Tube dimensions 
Wall Boosters Rate of detonation between stations 
thick Wt. of Wt. spacing Remarks 
Test No H.O 1.D., in. Length, in. ness, in. charge, g 9g cm 1.2 millisec. 23 millisec. 1.3 millisec 
1 99% 1 24 17 398 20.0 40 . 12 in. of tube recovered 
2 re ! 24 17 385 20.0 40 7,130 Complete detonation 
3 1 48 17 975 20.0 50 . 4,800 Complete detonation 
No spark on No. | wire 
4 1 48 7 973 20.0 50 6.990 4630 5.590 Complete detonation 
5 48 17 978 10.0 50 47 in. of tube recovered 
6 90% ! 48 17 925 20.0 50 ° © e All of tube recovered 
7 99% ) 24 15 247 20.0 40 S 21 in. of tube recovered 
8 24 15 239 20.0 40 146 in. of tube recovered 
9 48 5 473 300 50 All of tube recovered 
10 Me 48 15 486 40.0 50 ° ° . 19 in. of tube recovered 
1 %% 4k 15 490 40.0 50 1,790 1.970 1.880 Large pieces recovered 
12 “4 24 14 131 20.0 40 a 17 in. of tube recovered 
13 “a 24 14 135 20.0 40 ° 271 in. of tube recovered 
14 48 14 273 20.0 50 1,570 1,310 1,430 Both ends of tube frag 
mented Center por 
tion imtoact 
15 . “4 48 14 264 30.0 50 2,080 1,960 2,020 Large pieces recovered 
16 : ‘9 48 14 270 40.0 50 1,540 1,060 1,260 Lorge pieces recovered 
* No spark record Tests carried out by the U.S. Bureau of Mines, Bruceton, Pa 
H. Resnick, Ind. Eng. Chem., Ut, 2507 Fig. 10. Calculated self-heating curves for 98% and 90% H.O, in large, pure aluminum storage 
14 (1951) container. Basis: decomposition rate 50% /yr. at 77° F. (25° C.); ambient temp. 77° F. (25° € 
4. Tschinkel, J. G., and T. D. Cantrell, Jet still air; surface to volume ratio, 1.0 sq.ft./cu.ft. (7) 
Propulsion, 27, 290-91 (March, 1957 
5. Brinkley, S. &., Jr, H. E. Edwards, Bur | 
Mines Rept., PX3-107/14, Part tl 
Heterogeneous Systems 
6. Bur. Aeronautics, Dept. of the Navy 
“Handbook for the Field Handling of uo 
Concentrated Hydrogen Peroxide,” 5 
NovAer 06-25-501, revised (January 15, 
1957) 
7. Shanley, E. S., ind. Eng. Chem., 45, 1520 
July, 1953 | Z 
8. Crewson, G. G., and J. R. Ryan, U. S 
2724640 (November 22, 1955) ~_—- - | 
9. Private communicajjon 
Presented of AJCh.E. meeting, Baltimore, E 
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Here is a case study of how one 


operations analysis group is or- 


ganized, how it fits into the cor- 


porate structure, what sort of 


functions it performs, and how 
a these services are utilized. 
Helmut W. Schul 
;' Associate Director of Development 
Union Carbide Chemicals Company 
{ South Charleston, West Virginia 
| 
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organization and functions of an 


OPERATIONS ANALYSIS GROUP 


hether Operations Analysis prove 
to be a pa ng lancy or a perma 


nent addition to the science ot indu 
trial management, it ha ichieved 
pressive results im such areas as pre 
duetion schedulin nventory control 
re transportation problem Can 
these mathematical techniques be ap 
plied wit nular effectivene to the 
activity ind needs of a research and 
le clopment ranization 

his new discipline may be loosely 


ipplication ot mathe 


to complex technolog 


cal and busine en which re 


quire a sequence of interdependent ce 
cisions to obtain an optimum result 
I hie complex ituation may often be 
represented by a thematical model 
vhich furnishe quantitative estimate 
it the consequences of possible alterna 
tive to facilitate the decision-making 
proce 


\lthough the ba inv 


numerical 


com ept 


judgment on data is not 


new, there 1 one factor 


important 


Which justifies the current emplhiasi 


on these mathematical technique 
is 
high 


the recent ce velopment of the 
data 

onmiputer 
than 


econd 


peed electronic proce 


ichine Such « with 
mil 


light 
that 


one 
ike 


burden 


i capacity of more 


lion operation per 
of the computational 


would have bogged down any opera 


tions researcher who had to depend 
Lhese 


otter no 


on his log tables and slide rule 
o-called 


relief from the painful process of think 


electronic brains 


ing, but the very act of addressing 


meaningful questions to the machine 


can in itself stimulate thinking 


Organization 

The Operations Analysis section of 
the Development Department of Union 
Carbide 
stall group 
1954 as an arm of the Development 


The 


a laboratory 


Chemicals Company is a 


which was formed late in 


Department Development De 
partment ts organization 
of 400 people concerned with product 


and process development in the fields 
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ol nithety or in i 
resi 
he n Ana group 
me into ben to « e and 
t ictivitte ch 
‘ wre mitiated “eve il vid 
u the department and st gly 
ported by the dire clop 
thet lhe centern these activitie 
( mical engineer t che t a 
pi t mathe iticiat tatist 
clan ml four tech ‘ 
ber ot the roup have i tar bach 
eround im mathemati ind e been 
expo ed toa variet pruite train 
ing program It also | heen found 


helptul to engage the services ot 


ultants in the held ot operation anal 


VSI ind in the thield of experime tal 
aesivn These contact vere not only 
timulating but invoked the principle 
ol le irninyg by doing ol 
this section is predicated upon demon 
demand tor it ervice and 


backlog of work in 


strated 


today the many 


of its functions justifie i doubling of 
the staff 

In the realm of hardware the pro 
gression has been om an IBM 6O2ZA 
accounting machine, to a CH to a 


650. A Ramac 650 is on order for 
local use, and an IBM 709 will be 
come available late in 195% at a West 
chester location Th last-named 
machine will serve the corporation as 


work 1s 
done on a problem which will require 
this advanced 

The 


Development 


a whole, but already being 


computer 


position of this group in the 


Department has an im 


portant bearing on the nature of the 


problems handled. Its primary role is 


to facilitate, augment, and evaluate the 


technical work of the department 


This is done largely through such 
functions as experimental desigt ta 
tistical analysis of data, engineering 
analysis, electronic data processing, 


and technical computation. The realm 


of operations analysis the other 
hand, is primarily concerned with tech 


\ hic h 


nological and business problems 


am 
defined as the [as 
matical analy 
| eee 
548 


are generally ol ompany wide 


Interest here centered on 


velopment of mathematical 


and machine solutions which 


implemented by the 


ippropria 
ing department Phi 
the traditional 1 


Ly partment 


‘ \ l iT 


the laboratory 


Functions 


The work of the Operation 
be 


of distinctive 


sis section may thu 
in term 
are the primary respon 
rate groups within the section 
DEVELOPMENT OF 
TECHNIQUES 


Phis group 


with the development of mathematical 


OPERATIONS RESEARCH 


principally concerned 


model and Tria hine program which 


oluti 


problem lat 


will be useful in the m of com 


pany-wide are particu 


larly amenable to 


Analysis 


concerned wit! 


Operation 
approach group is also 
the application of these 


perating 


models to actual « | 


that their 


assessed and ippreciated Ina 


problem 
utility can be more w 
mucl 
olutions of 
pinge 
there can be considerable 


even resistance toward 


ready-made solution from 
group, no matter he 
jective 
desirable 
by forming Opera 
ot tour or tve 
entative it 


Analy 


departments tl 


repre 


tons 


implementing the 
of these 

are coordir 
(Operation 


mittee 


tor 
dertake 

Ky way 
problems mi 


the ()perat 


problem a 


ol pre 


t hee 
tandard 
tention 
whi hi 
Man 


efforts on 


DESIGN OF EXPERIMENTS AND 
ANALYSIS OF DATA 

period 

momtoring 

ince 

rectly « iw iintenance 
ind use 

quality ninistered 
(juality iboratory, the 
toring of manutacturing cost 
departs 


len il pl init 
the 


operating 
mitor al protitab ity 
financial cont inaget 
pany 


Another 


the ivailabl 
ing product 
the apy 


means oa 


ind 
not tor at 
company a 
oft thi pr 
that overt 
he melucde 
the 

different 
tomer 


Decision 


STATISTICAL 


DESIGN OF PROTOTYPE EQUIPMENT 
ANALYSIS OF CONVERTER DYNAMICS 
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then graduated trot costs, and of financial retur tive to rt ot project ifforded 
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Analy 
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tion is mot 
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the that would 
he required the cla ical ppl ich 
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on the progress of the investigation 


Theoretical 


ing 
and the quality of the data 
engineering calculations based 


(if known) and con- 


chemical 
om reaction kinetics 
siderations of heat release and mass trans 
fer may permit prediction of the converter 
dynam This in turn may facilitate the 
selection of propitious converter geometry 
before actual 


and cycle characteristics 


experimentation is begun 
uch hypothetical con 


termed mathe 


verter which might be 


matical experimentation or engineering 
facilitated by 


effectiveness 


importantly 
computation Its 


analysis, 1 
machine 
availability 
data, and tor th 


it can often best be applied to data derived 


is heavily dependent upon the 
of sound primary reason 
from well-executed experimental designs 
kor the 

that have 
equations, the 


simulation of reaction systems 


been reduced to differential 
group has acce to an 


analog computer 


ECONOMIC APPRAISAL OF PROPOSED 
PROCESSES 


In planning research and develop 
ment projects, it is frequently nece 
ary to choose among three or tour 

desired new 


hould 


concentrated on 


alternative routes to a 
only 
effort he 


the most promising alternative, but it 


product Not exper! 


merital 
is desirable to assess the magnitude of 
the expected pay-off in order to detet 
mine how ambitious an experimental 
program may be justified. 

In development work, a distin 
guished from exploratory research, the 
economic ol oa proposed chemical 
generally be estimated 
afford a 


profit 


proce can 


with sufficient accuracy to 


meaningful guide to its poten 
tial, The preparation of such rough 
is rapid and reliable in the 


but would be time 


appraisal 
hands of specialists, 
consuming and of questionable validity 
if imposed on the experimental groups 

One application of this type of pre 
liminary appraisal is to fa 


If a measure 


economne 
cilitate project selection 
of the 
project is divided by the estimated cost 


incremental return from a 


of the experimental work 


and tempered by the 


necessary 
probability of 
success, the resulting quotient termed 
the project potential, may be employed 
as a rough index to the relative at 
tractiveness of proposed experimental 
projects. The measure of the pay-off 
will vary with the type of project. For 
a new product or process it may he 
the incremental return on investment 
(above that realizable from plant ex- 
pansion development 


work) calculated for an arbitrary num 


requiring no 


ber of years, such as five; for a proc- 


ess improvement resulting in higher 
it may be 


avings in raw material and 


efficiencies or productivities, 
the actual 
projected for a limited 


pilot plant 


labor costs 
number of years; tor a 
operation, it may be the estimated sav 
ng attributable to more precise de 
ign and more rapid attainment of full 
activity fits logically 


Analysi 


little computer hardware 1s 


production, Thi 
into the 
although 
required beyond a desk calculator and 
a 10-inch 


Operations section, 


lide rule 


MANAGEMENT OF TECHNICAL 
INFORMATION 


In order to prepare a preliminary 


economic appraisal, it 1 ometime 
necessary to postulate yields, reaction 
conditions, and processing pro edure 
In the absence of exploratory labora 
tory work on a given synthesis, rea 
onable assumptions may often be pred 


icated on information gleaned from 
the technical journals and the patent 
literature. Similarly undertak 
ing experimental work, it is important 
to know what has been done both in 


laborator 


before 


ide and outside 


ic duplication i to be 


company 
avoided 
Hence rapid ystematic, and compre 
access to the wealth of infor 
journals, the pa- 


tent literature, and internal reports 1s 


hen ive 
mation im screntific 
of major concern to a laboratory or 
ganization 

\ study of the 


Literature Problem by 


the Operations Analysis group has indi 
cated that the use of microfilm storage 
searching de- 


Minicard 


feasible, 1s 


and high-speed automati 


vices (such as the Eastman 


though technically 
still some years from commercial reality 
Until the scientific 
U.S. Patent Office undertake to publish 
and indexes on IBM cards 


task of adapting this 


system) 


societies and the 


their abstract 
or Minicards, the 
information to mechanical 
too forbidding for any 


retrieval ap 
private 
present, 


pears 
agency to countenance. For the 
the technical and patent literature must be 
old-fashioned 


searched manually in the 


way Selective coverage may be pro 
vided through the circulation ot privately 
bulletins of pertinent 


pre pared rv nthly 


literature and patent abstracts 

The problem of processing the internal 
literature is much more tractable although 
coordination among the various 
technical in 


In the case 


it require 
departments that generate 

formation and numerical data 
chemical such as 


large ympany 


nion Carbide 


ola 
Corporation, the internal 
data may represent the fruits of an an- 


nual experimental expenditure in excess 


of fifty million dollars. These are con 
tained in a variety of publications trom 
more than a score of company labora 
tories \ punch card ystem has been 


developed for the indexing and mechanical 
searching of technical information based 


on a superimposed random code rhis 
system, which can handle up to one 
hundred thousand chemical names and 
one hundred thousand neept terms 1 


being applied to all internal reports and 
certain selected patents. It merely identi 
fies and locates the document contaimmng 
the desired information, which must then 


be obtained from the library files 


In addition, the Operations Analysis 
recognized 
his 


torage and 


Steering Committee ha 
the need for a central data bank 
will provide systemati 
machine retrieval of operating, mar- 
keting, and finance ial data which repre 
wecek-by-week and month-by 


of the 


sent the 


month operating experience 


company as a whole. These data form 
the ba 1s 


tional analyses must depend 


upon which all future opera 


Electronic Data Processing and Computer 

This mathematical group is primar 
ily a service arm to thé other groups 
in the Operations Analysis section, It 
formulate 
cific methods of 
to machine solution, writes 


problems in terms of spe 
numerical analysis 
amenable 
machine programs, debugs them, and 
It also 


depart 


supervises machine operations 
offers this 


ments upon request, 


service to other 


A recent assignment for this group ts 
the evaluation of digital data processing 
systems for the automatic scanning, log 
ging, and reduction of pilot plant data 
The process computer receives the digital 
equivalent of analog signals representing 
temperatures, pressures, feed-, product-, 


550 e 


rr 

and cycle-flows, mass spectrometer scans, 
vapor fractometer scans, continuous gas 
analyses, and the like. It logs them, in 
digital form readings 


against predetermined control limits; sig- 


compares the 
nals violations of critical limits; and com- 
putes from the primary data such reduced 
values as conversions, yields, productiy 

ities, material balances, and heat balances 
This type of advanced instrumentation, 
which places the computer in the pilot 
plant, will greatly facilitate the operation 
of complex experimental systems by per- 
mitting the closer control of process Vari- 
ables, the rapid reduction of raw data, and 
the faithful logging of all readings at 
predetermined intervals 

manufacturer is pro- 
of a stored program, 


ne computer 
posing the use 
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based on a systems analysis of the process 
which would permit a closing of the loop 
by having the computer feed back analog 
reset conventional control 


With a 


of adequate memory, it would be possible 


signals to 
instruments control computer 
a complete experimental pro 


sixty-four statistically 


to store 
gram of perhaps 
designed experiments, and run through 
the entire program as tast as the estab 
lishment of steady-state equilibrium condi 
tions and the logging of data for a fixed 
test period will permit. The computer 
itself will decide when to start the col 
lection of product and when to proceed to 
the next set of conditions. It remagys to 
be demonstrated whether automation and 


experimentation will prove compatible 


— 


Fig. 3. Ohmart source holder and dual measuring cell installation on expanded column disengagement section 


AMMA DENSITY CONTROLS 


EXTRACTION COLUMN 


Gamma absorption density gauging can monitor both the organic extract and the 
aqueous raffinate and can control column feed rates to maintain normal steady 
state operation in a liquid-liquid uranium extraction process. 


Bernard G. Rule | National Lead Company of Ohio 


Cincinnati, Ohio 


he present empha on the produ component two-phase liquaid-hquid ‘ el paced at re la 
) of uranium trom uramum extraction tem. Three separate ap organic phase f lower 
bearing ores and ore concentrates ha plications of this type of instrument ta g a reagent wl pre 
led to rapid technological advance tion were investigated, two being d tract the ' : 
ments in the field of large-scale metal rectly concerned operation al teed 
recovery and purification. Most of the trol of an extraction colur ind the 
eparation methods deve oped to date third being the ippli ithon ) the ay phase. In ad t 
involve liquid-solid or liquid-liquid ex gamma gauge to the study of basi 
traction system Thes« ystems are countercurrent extraction variable moved up and « 
for the most part ensitive to fluctua I he present paper deal vith some pre pul tig ret | t 
tions in process stream flow rate liminary studs which have been « mittent n it 
component concentration ind’ there ducted it the Fernald la | me tl 
fore are more adaptable to continuou determine the feasibility of tl type 7 B | " 
operation The combination ot proce instrumentation for extraction column plate | : ‘ . 
ensitivity and round-the-clock opera control 
tion makes the use of automatic analyt Extraction principles involved and tacked one a e the others 
ical and control instrumentation to types of contactors used have been pre ect ut the ¢ and bb 
reduce manpower requirement ind ented in detail (J, 6, 4 ind are plated port of the colun 
production ost most «ce rable The hevond the s« pe ol thi paper Hlenee eparat 1 the rva 
uranium extraction proce in opera only a brief description of the particu 
tion at the Feed Materials Production lar column and instrumentation used i _— - at tream lea 
Center (FMPC) located at Fernald these will be included In 
Ohio, (7) falls into tl category order to understand many of the of zits ~ 
The objective of the pre ent tucy criteria melu led thi ca ib lity rmal 
was to determine the feasibility of a tudy, the following details must be aqueous feed strea _ 
gamma radiation gauge for measuring ippreciated wats 
the fluid density and ultimately the und sors treas 
uranium concentration im a multi Details of Operation ! ra 
* B. G. Ryle is now associcted with Porker The extraction unit is a vertical colum essentiall urani le 
Pen Company, Janesville, Wisconsin macked with parallel perforated plate waste (raffinate treat | 
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Uranium Enriched Organic Product Stream 


Relative Degree of Saturation 


increas ing Urani um Conteny 


Direction of Flow 
Aqueous Phase 


Norma! 


A 

Operating Conditions 
f 

{ 


Column 


Profile B 


Overloading 


Profile C: Column 
Under loading 


Increasing Uranium Content 


Residual Uranium Conc 


Organic 
Product 

Stream 


Direction of Flow 
Organic Phase 


Organic Extractant 


Source Holders 


? 


Cells 


Two Phase Region 
Plated Section 
mort Mecosur ng RT 
? 


Oh 


Stream 


Uranium Depleted Aqueous (Raffinate) Stream 


Fig. | 


or total fluid density profile under varying operating condi 


tions 


protile 
the feed 
concentration or flow 
held will 
result in column underloading (protile ¢ 
thes« 
column productivity 
ults The 

column overloading 
feed 
flow 
ults in 


is presented diagrammatically by 
1, (bigure 1) \ 


stream 


reduction in 
uranium 


rate, other condition constant 


bivure 1) Under conditions a 


reduction im and 
product reverse of 


these 


purity re 
conditions, of 
thre 


comcentration ofr 


occur when tream uranium 


rate exceed the 


normal and re EXCESSIVE 


uranium 
stream and/or 
B, 
latter abnormal operating condi 
order 


through the raffimate 


los 


column flooding (profile ligure 1) 


It is thi 
thon must be avoided in 
efhorent 


productivity of a 


which 


to mamtain column performance 


and maximum high 


purity material 


Conventional method ot tudying 


column behavior rely on physically 


sampling and chemically analyzing the 
end streams and, in some cases, with 
at intermediate pont 


he ‘ 


ot the inter 


amples 
the 


consuming and 


drawing 


along column are time 
in the ca « 
ally 


reflect 


column 
ult 
equilibrium condition 


mediate ampling 


which do not true 


(5) 


vield re 


The physical nature of the extrac 


tion system, with respect to its 


tivity toward disturbance of the 


flow and the corrosive and ¢ 


Variation in extraction column uranium concentration 


Fig. 2 


properties the reagents employed 


limit the type of instrumentation that 
Ideal instrumentation tor 


fol 


in be used 


thi 


low ny 


ystem would mcorporate the 


feature 


* Continuous and instantaneous density 
measurement 

* Elimination of the necessity of withdrawing 
liquid samples from the column thereby avoid 
ing disturbing the true operating conditions 
existing in the system 

* A location external to the fluid system 

* Relotive insensitivity to power fluctuations 

* Equipment. compact and rugged 

* Ability to measure density with an ac 
+ 2% 


curacy of 
The gamma radiation density mea 

manufactured by the 

‘ le ( ted tor 


uring imstrument 
Ohmart Corporation, wa 
evaluation since it appeared to most 
nearly meet the desired criteria as out 
lined In addition, the instrument pos 


sesses the following characteristi 


* it could be easily installed at any desired 
location without modification of the existing 
extraction equipment 

* Adequate radiation shielding is an inte 
gral part of the instrument 

* The instrument (with the exception of the 
recorder) operates completely independent of 
an external power source. 


the basic 


underlying the operation of 


\ technical discussion of 
principle 
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measurement 


Raffinate 
(Waste) 
Stream 


Extraction column with experimental Ohmart density 


installation. 


the Ohmart densitv gauge 


publi hed and is available 


Principles of Ohmart Gauge 
\ six 


designed by 


density measuring system 


(Ohmart ( 


pot 
the orporation 
perimental ex 
(ive 
the 
to 
deentrained 


The 


interval 


mstallation man 


traction column (see kigure 2) 


uring circuit was installed on 


A pal ded 


density ot 


hited 


disengagement section 


monitor the the 
(Figure 3) 
ed at 
the 


organic product stream 
other five units were plac 


column to 
the 


along the plated length of 
the density ot 
these 


profile of 


measure phase 


ind thereby give 
ten thi 
useful tool 


condi 


system at pot 


a density the sy 


arrangement thus provides a 


for observing lumn operating 


ealed in Figure 1 
the wo lower 


trons as re 


In addition measuring 


nt were emploved ma balanced cr 


cuit to detect anv differences between the 


densities of the contained fluid at the two 


column locations. This was accomplished 
the the 


isting the im neasur 


by reversing polarity one of 
cell 
com 


ultant 


and adj 
ing circuits by 


cell 


pensating celis to give zero re 


current when the uranium concentrations 


at the two points were | and esser 


tially zero. On the assun 


tion in density at erther 


to a change in uranium concentratior 


only (any change in the concentration of 


Aqueous Phase Pr. 6 
1 Feed 
Stream 
Pr. 5 
: | 
= 
| 
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Va 
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2 


components contributing rela 
then any 
down 


the other 
tively little to the fluid density), 
uranium profil 
the column due to an overloading of the 
would result in an 
concentration and 


movement of the 
extraction system 
increasc m uranium 
therefore an increase in density at the 
upper point. This in turn wo ild cause a 
decrease in current from the upper cell 
and an unbalancing of the circuit with a 
resultant flow of current. The current 
can be used to control a throttling valve 
on the feed stream to return the system to 
operational equilibrium 

Fach measuring point consisted of a 
60 me. cesium-137 radiation source en 
closed im a lead shielded source holder 
and mounted externally on the column 
wall. Cesium was used as a radiation 
source because of its long half life (33 
ears) and the fact that it emits relatively 
gamma rays The long 
itope permits continuous 


low-energy 
half life of the 1s 


stable operation over long periods of 
time without the necessity of trequent 
shutdowns for recalibration. Low-energy 
gamma rays from cesium-1 17 are more 
readily al sorbed than those ot cobalt 


60 and therefore give the degree of 
sensitivity required. A scaled-down pipe 
filled with uranyl nitrate solution was 


used to verify the quantity required and 
important to demonstrate that 


ufficiently linear with 


equally 
the absorption wa 

density over the concentration range in 
volved The quantity of 
chosen so that the radiation 
mitted through the physical system to the 
minimum 


isotope was 
trans 


measuring cell would give a 


of 3 10™ amp. current output which 
is required to attain a density measur 

ment precision of 2% of full s ile. The 
source size is therefore dependent on the 


geometry and material of constructior of 
the contamer the density of the 
contained material. ba ource holder 
contains approximately 60 th. of lead 


distributed to give a minimum of I in 
of shielding 

Diametrically opposite to the source 
holder. the Obhmart (RT measuring 
cell was mounted in a like mannet The 
cells were connected by coaxial cable 


(nonmicr« mic) through am difted 
Jeckman Model 1710 multiswitch and 


Beckman Model micromicroammetet 


a 


to a Brown strip chart, six-point recor ler 
In order to increase the ampliher sensi 
tivity so that the change im the field 
intensity with change in density of the 
fluid system could be made to utilize 100% 
of full scale, each measuring cell was 
connected in parallel with an Obmart 


compensating cell of opposite polarity 
(2). This null system provides a method 


of scale expansion over the entire range 
of observed field intensity The com 
pensating cells used 250 we of radium 


as the radiation source 


Radium was chosen for economical 
light long 
tability, 
the same hould be 
used in both the measuring cells and 


reasol it a sacrifice ot 


term stability For maximum 
source mater il 
the compensating cell In this way 
the effect of different rates of decay 
of the two source materials will not 


gradually introduce an error im the 
density measurements thereby requil 
ing recalibration A diagram of the 
Ohmart 


is shown in Figure 4 


density measurement system 


Since each multiswitch unit has pro 
visions for only four circuits, two units 
wired in series through one of the avail 
able positions were used t control the 
system permitted either 


selection ol the 


six points. The 


automatic or manual! 


points to be measured The recorder 
automatically and consecutively selected 
the point to be meas ired at J0-sex 


intervals; thus each pomt was measured 


every 3 min. All the components other 
than the primary sources and measuring 


rack-mounted as shown m 


cells were 


Figure 5 


The Ohmart (Model RT) measur 
ing cell was chosen as the sensing " 
strument than an 
chamber or Geiger counter for a num 


ber of reasons Phe Ohmart cell give 


rather onizatiot 


a useful signal to noise ratio ten to 
et than the 


one hundred fold grea 


other instrument; thus, the re rad 


ing of small variations im density 
over a large density range, equiva 
lent to small changes im uranium 
concentration in the extraction colum! 
can be recorded i h cell 
cans a vertical column height of 
approximately 6 in. which includes a ce 
number of plate thereby el wiitei Fig 5. instrument pone! for six-point density 
measurin system 
the ettect ot the pu ng action m th did 
column ind giving al iveraye density 
over this span 
} ‘ ‘ 
No external source of current 1 cept the re current gen 
required for either the measuring ot : te hy the 
compensating cell the instrument per the 
thus independent ot line current drift un it 
or power! failure Th is of twofold | bite at tin 
importance first nee it increase the up 
} 
instrument tability, thereby reduci ab 
the lrequency ol operati nal hut 
down for recalbratior ind econd 
because it permits its im tallation 
t ‘ 
hazardot vithout explosion tal 
i at 
pr i! the con ponent x stion thy tr ent 
Fig. 4. Components of density measuring system 
T 
Meos Points 
Amplilie 
ae 
New ™ (4) 
Se 
~ 
and Source (RT 
Holder 
Sectian of 
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Fig. 6. Extraction column density profile (section of strip chart recording). 


was calibrated directly on the experi- any error due to this effect was mini- 
mental extraction column, By alternately jyjzed calibrating the instrument 
filling the column with fluids of different 
known densities and adjusting the cor- 
responding compensating cell and multi- 
switch settings, the individual measuring The 
cells were calibrated directly in density 
(specific gravity) units and the desired 
full-scale recorder span was established 


using uranyl nitrate solutions of var- 
ious concentrations (densities ) 


Ohmart unit on the expanded 
upper disengagement section required 
two KT cells operating in parallel to 
attain the desired current output for utiliz- 

It has been found (2) that the quan ing the maximum amplifier sensitivity 
tity of radiation absorbed is a function In addition, the large diameter of the 
of the density, path length (thi kness), containing vessel at this point necessitated 


mounting the urce and cell ff the 
and atomic numbers of the absorbing 
diametric center to minimize the size of 


material. This dependency upon atomic 
I y UF the source and the necessary shielding 


structure becomes more evident as the This measuring point was calibrated to 
atomic number of the absorbing ele- operate on a full-scale deflection. The re 
ments increases. Since a uranium sys maining five units were calibrated for the 
tem (Z 92) is being dealt with here, same full-scale deflection but over a dif 


Fig. 7. Variations in current corresponding to changes in column operating conditions 


Point 2 


Abnormal Column Norma! Column 
Operation Operation 
Ralfinate Loss No Raffinate Loss 
L 
‘ 5 
Time (he) 
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ferent absolute density range. The dif 
ference in density range was dictated by 
the fact that the uppermost point meas 
ured the density of the organic phase 
only, whereas the other points measured 
the density of the two-phase system 

A more complex experimental technique 
was required to calibrate the two cells 
on the lower part of the column to be 
used for raffinate control Joth cells 
(Figure 2, Points 1 and 2) were located 
at points such that the total uranium 
concentration (in both phases) normally 
exceeded that permitted in the raffinate 
stream. The current from each cell was 
read independently rather than simultan- 
eously by appropriate positioning of the 
selector switch. In order to permit an 
independent check on the system, each 
cell was placed adjacent to a_ liquid 
sampling stopcock so that samples of the 
liquid could be withdrawn at the same 
time current readings were taken and 
directly analyzed for their uranium con 
tent 


With the column operating under 
normal conditions, as indicated by the 
fact that raffinate samples showed a 
negligible uranium content by fluori- 
metric analysis, both cell circuits were 
arbitrarily set to give a zero scale 
deflection by proper adjustment of the 
compensating cells. The difference in 
current between the two points was 
therefore zero. 

The aqueous ind organic stream 
flow rates were then varied stepwise so 
as to upset the column conditions in 
the direction that would cause the 
uranium concentration gradient to 
move down the column. After each 
change, the system was allowed to 
reach steady state and current readings 
and liquid samples were taken. 

The cell installed on the top di 
engagement section to monitor the 
density of the product stream gave ex- 
cellent results with respect to stability, 
sensitivity, and accuracy. It operated 
efficiently over a full-scale range with 
a maximum noise level of 2% of full 
scale 

Difficulty was encountered when at- 
tempts were made to calibrate directly 
the recorder-scale in uranium concen- 


tration units. 


Abnormal variations in product stream 
temperature amounting to as much as 
20° C. over a 5-min. time interval were 
observed These produced up to 14% 
of full-scale deflection. Efforts are being 
made either to control the temperature of 
the extraction column inlet streams more 
closely or to maintain a temperature con 
trol on the product stream at the density 
measuring point 


Results of the test program indicate 
the feasibility of the Ohmart gamma 
gauge for product stream density and 
uranium concentration monitoring 


= 
so eo ro vo 100 
—O 
> 
(-) 
OR}! 
° 
10 
4 


rhe series of gauges mounted along 
the plated section of the column pre- 
sented a continuous density profile of 
the system 
changes in stream flow rates and ratios 
were recorded instantaneously. A typ- 


ical strip chart recording of the system 


Changes in the profile with 


profile is shown in Figure 6 
The test results indicate the 
feasibility of using the two-point mea 


also 


suring system to control extraction 


column overloading. 

Under overloading  coriditions, two 
gauges located 5 ft. apart at the 
lower end of the plated column detected 
ditferential for 
de ribed 


density 
a uranium concentration 
which the 
gave a resultant current differential of 0.25 
fluctua- 
action in the 


instrumentation as 


current 
pulsing 
A plot of current 
respect to 


No secondary 
tions due to the 
column were observed 
output with 


olumn was brought 


time, as the 
from an overloaded 
uramum loss the 


condition with 


raflinate stream to normal operating con 


ditions, is shown in Figure 7. The minor 


ensity variation due to the presence of 
and soluble components 
sufficiently 
density 
oncentration 


suspended solids 
other than uranium were not 
mask the 
variations due to 
(on the basi 


test result it appear 


great to primary 
uranium 
changes of these preliminary 

that this type of 
instrumentation can easily be adapted not 
only to detect potential uranium losses in 


the raffinate stream, but also to control 


the feed stream flow so as to avoid any 


excessive loss 


results of these 
into the 


Summarizing the 
preliminary investigations 
feasibility of employing gamma radia 
tion density measurement to the liquid- 
ystem as in 


Oho 


liquid extraction 
tion at Fernald, 
that the instrumentation i 


opeta- 


one concludes 


capable of 


(1) continuously and accurately moni 


toring the density and uranium con- 


centration of organic product stream 
from the extraction column, and (2) 


adapting to control the feed stream flow 
rate so as to maintain normal steady- 


tate column operation. 
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High-temperature Loop for Circulating 
Liquid Metals 


R. W. Fisher and G. R. Winders 


The purpose of the experiments was t 


circulate potential liquid metal reactor 


fuels and breeder blankets at ten 

approaching 1,000°C. and to 

the fabrication methods and 

problems 

better known container 
The experiments indicate that 


adequately protected by 


peratures 
investigate 
corrosion 
which eliminate many of the 
materials 

tanta 
lum metal, when 


Inconel in a helium atmosphere, is a 


satisfactory container material for circu 
lating molten magnesium-thorium and 
bismuth-uranium alloy Ihe heating 
transtormer was satistactory as a method 
of maintaining high temperatures for 
prolonged periods The two-pole linear 


electromagnetic pump is quite satisfactory 


for pumping alloys of this type where low 
desired. The pump 


rates of flow are | 


ulated efficiency 


compact and has a cal 
pumping bismuth metal of ap 


0.12% 


when 
prox imately 


Fractional Precipitation Processes 
for Liquid Metal Fuels 

Robert J. Teitel 
based 


uranium -lead-bismuth 


Several liquid-metal fuel upon 


uranium-bismuth 
uranium-lead-bis 
have beet proposed 


I xperimental data on 


uranium-lead-tu and 
muth-tin alloy system 
for reactor design 


the distribution of rare-earth tracer bye 
tween precipitated uranium intermetallic 
compounds and their liquid phases are 
reported and discussed 

A dispersion of USn, in lead-bismuth 


tin liquid has been tested by this process 
and was found to be itisfactory \ 
process for this fuel has been proposed 

\ discussion of other fue and breeder 


systems which might employ precipitation 


processes ha been presented if there 
are promising bilities However 
many data are ceeded to evaluate these 


other processes 


Thermal Conductivity of Metals 


and R. R. Miller 


A general equation for metals 


on the concept of electronic and mole lar 
conduction in metals has been developed t 


W cle 


beer found imad quate 


replace the 
ship, which has 
for a general c 
development of this equation and it 


thermal 


rrelation f metal The 


application in the prediction of 


* $4.25 to nonmembers; $3.25 to members; 
115 poges. Obtainable from offices of Al 
Ch.£. New York 
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conductivity values for 


metals are dis 
transter m 
similar to that in 


applicatbon of the 


cussed The molecular heat 
metals is shown to be 
nonconductors by at 


equation to simple organic liquids 


It has beer 


or alloy fotner 


hown that for any metal 
than a 


whether liquid or solid, the 


semconcuctor }, 
thermal con 
normally be estimated with 
mn or 10% from the equation presented, 


if reliable resistivity values are available 
The over-all average deviation for all the 
meta » 


\ reliable 


electrical pr 


values for thermal and 


are measured, more 


precise correlator to the om 
described, should permit a better under 
standing of the liquid and olid states 
for metal It is felt, theretore, that there 
is a definite need for further reliable 
measurement be made on both thermal 


and electrical conductivity 


Sampling and Analysis for impurities in 
Liquid Sodium Systems 


J. R. Humphreys, Ir 


The amples developed at \rgonm 
Nati nal la rater described A 
representative m imple draw 
int ‘ metal foil-lined metal receiver 
Vacuum distillati removes the 
fron it itile direct! 
mi the umpler and the residue is analyzed 
by racdiological chennucal 
method This method of impurity separa 
ti is al 7D ible to other liquid 
metal yste uel i mercury and 
ce he er is easil adaptable 
' remote operat jor use with radw 
ct ten 
Menvufacture and Availability 
of the Alkali Metals 

Marshall Sittig 

Manufacturing processes for the various 
meta are i" umd some brief 
historical background given as an intro 
ductio t i general comparison of 
thermochemical and electrolyti processes 

uture trends tor the alkali metals are 
all pward, particularly im the case of 

“ul | ler 

The yw pr f sodium combined with 
the mereased ki of sodium han 
! tec! j ivailable ss a result of 
ston energ ork have made the metal 
ery attractive ¢ industry This has 
re t n the change over of the titanium 
industry from magnesium to sodium as 
the ele d red nm agent and may 
re t les sodium im other 
industries 

Potassium use ntinue to grow sk wly, 
with emphasis on the melting sodium 
potassium alloy as a versatile heat trans- 


ler medium 


53, No. 11) . 


555 


Tom B. Haines 
Dow Chemical Company, Midland, Michigan 


This is another article in a series on direct 
operating labor costs introduced by John 
Happel in the October issue, page 465. The 
final article in this series will appear in the 
December issue 
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DIRECT 
LABOR 


What constitutes a fair day’s output or what an individual can actually accom- 
plish without undue or injurious physical or mental strain is a manpower prob- 
lem in the chemical manufacturing industry which, because of its wide variations, 
offers an extraordinary challenge to the techniques of industrial engineering. 


ngineers in general, and chemical 
aren in particular, at times be- 
come so interested in equipment, its 
design, function, maintenance, and the 
processes employing it that they tend 
the human 


at other times they com- 


to forget factor, namely 
manpower , 
pletely overlook manpower’s relation- 
ship to equipment 
and the fact that for a given 
but one effi 
Either 
or undermanning makes for a 


lowered efficiency 


operation, costs, 
profits, 
chemical process there is 
cient 


manpower requirement. 


over 


Manpower is also important because 
it is a Direct labor 
cost 1s an important part of total pro 
duction 


cost. operating 


cost not only as a specific 
item but also because of its effect upon 
related and indirect has 
stated that cost 
varies from 4 to 30 per cent or more 
In addition, 


related expenses and fringe items such 


expense. It 


been direct labor 


of total production cost 


as vacation and pension benefits, so- 
cial security taxes, holiday pay, insur- 
ance programs, supervisory costs, rate 
payroll lunch 
locker-room company re- 
quired clothing, and personnel supplies 
are a direct function of labor 
Finally, indirect or so called “burden” 


and functions, and 


facilities, 
cost. 


expenses such as medical, transporta- 
tion, parking, and telephone facilities ; 
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An industrial engineering approach to estimating 


OPERATING 


REQUIREMENT for 
CHEMICAL PROCESSES 


maintenance of personnel, labor rela 


tions, plant protection, safety, and edu 


cational departments; and other less 


tangible services vary with direct 
labor and account for a goodly portion 
of total produc tion cost. 

and its 


Import tance of manpower! 


cost because fre- 
the direct 
hourly labor rate rather than the whole 
There 
advisable in estimating di- 


are emphasized 


quently one thinks only of 
true cost of adding one man 
lore, it 1s 
rect labor requirement, to make use of 
the best 
available in order to keep these costs at 


experience and information 


a mininum 
However, information and data con 


cerning actual labor requirement for 


chemical processes 15 rather scarce, 


hence for the most part such estima- 
tions are arrived at through the previ 
ous and 


supervision. This procedure leaves the 


experiences of management 


inexperienced engineer “hanging on 


the ropes” since he has no wealth of 
experience from which to draw. 

An attempt to overcome this prob- 
lem and also to augment the experi- 
ence approach has been made by ap 
plying time study techniques and 
methods of the industrial engineering 
field in the estimation of direct operat- 
ing labor Elemental 


Standard arrived at 


“ 


requirement 


Values,” 


Time 


7 


through time study, are used to build 


up the amount of work necessary to 


carry out chemical processes 


Time Study Technique 


What is Time Study? Time study 
is the analysis of a given operation to 
determine the elements of work re 
quired to perform it, the order in 
which these elements should occur 
and the time which is required to per 
form them effectively 

All work may be resolved into terms 
that are more or less basic. Time study 
looks at a job not as a single quantity, 
but rather as a series of elemental 
When a job is resolved 


component parts or elements 


operation 
into its 
each element then may be considered 


ly of the job 


separately and the stu 
thus becomes a series of fairly simple 
problems. Furthermore, when a num 
ber of different but 


reduced to their elements, it 1 


imilar jobs are 
found 
that several elements are common to 
all job 


every job, but the variation is in de 


Certain elements vary with 


Elemental work component 


Wolk 

Walk downstairs 

Walk upstairs 

Open or close mon el. gate 
Wait for man el 

On or off man el 

Ride man el 

Check PIC, PRC or FRC 

Check 

Check sight Gl or LI 

Check manometer 

Check Pi or TR 

Get or aside data board 

Record instr. reading 

Check pump 

Check stuck control valve 

Adjust variable flow pump 
Adjust control instrument 

Adjust pump pocking 

Attr. to filling feed tank 

Attn. to filling mix tonk 

Attn. to drain sludge fr. mix tank 
Attn. to pumping ovt flash still 
Arronge by-pass valves (4) 
Open or close plugcock ; 
Open or close hand valve (Up to 2'4 in.) 
Open or close somple line valve 
Open or close cabinet 

Pick up sample corrier 

Remove graduvote from carrier 
Flush graduate 

Draw somple 

Set full gracvote in carrier 


Std. min 


gree rather than in kind and therefore ties and to recuperate t the phys 
even variable elements have repetitive ical and weal brought 
characteristics. about by wo included in 
Time studies made by an ob the element 
server using a stop watch. At the com The total time thus obtaiunes called 
pletion of each work element the watch “Standard and 1 time re 
is read, the element recorded, and pet quired to work xperi 
formance rated. VPertormance rating encing normal mal ity and 
is a procedure which judgment latigue requirement lt tandard 
must be employed and which has as 1t time is for a particular elemental work 
purpose the adjustment of observed component called lemental 


time values to 


to the time whi 
reasonable and fair f 


element. The 
tained is known 


the time required by 
man, working at 
narily used by we 


upervision, to 


element when following the prescribed 


method 
To this norn 


tigue ind person: 
usually applied a 
normal time Thi 


tually time 


worker to attend 


Per unit 


458 100 ft 
100 10 stairs 
122 10 stairs 
044 Each time 
072 Wait 
033 Each time 
163 10 
088 Check 
110 Check 
099 Check 
154 Check 
044 Check 
050 Each time 
099 Recording 
100 Check 
047 Check 
2.830 Each time 
330 Each time 
091 Each time 
1.330 Filling 
2.140 Filling 
430 Draining 
2.500 Pump out 
330 Each time 
091 Each time 
143 Each time 
057 Each time 
062 Each time 
055 Pick up 
066 Each time 
Each time 
078 Each time 
088 Each time 


correspond more closely 
r doing the work 
a qualified work 
i pace 


rkmen undet capable 
rlete 


included 


pel onal nece 


Table 1.—Elemental Standard Time Valves 


Standard 


leemed to be 


idjusted time thus ob Im the 
normal time and is ot tome 


clemental 


and practice 


idded ata 


Vatice which 1s procedure 


a percentage of the controll 
illow ince 1 at ind judgment 
to permit the ind fatig 


modified 


Elementol work component 


Get or away wrench 

Tunk valve 

Dism. air line to control valve 
Air shock control valve 

Unbolt screen from feed line 
Clean screen 

Replace screen in line 

Wipe off wrench 

Pick up or replace grease gun 
Grease plugcock 

Wipe-off grease gun 

On or off switch 

Switch filling tank 

Remove recorder chart from box 
Note date and code No. on chart 
Open case, remove old chart 
Position new chort, close case 
Set .old charts in rack 

Get or aside ink bottle 

Ink instrument pen 

Notify fore. of oper. diffiauities 
Get or aside bag cutter (Sheath) 
Cut bag open 

Dump 50 Ib. bag into mix tank 
Make titration 

Toke sp. gr 

Run Distillation No. 1 

Run Distillation No. 2 

Check consistency 

General crea check open crea 


General area check normal area 


General area check--congested area 
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tuche 


which is ordi many different 
been determined 


in operation been established 


cifically te 


observation 

many 
ork el 
nad thers 
ith, the 
known industrial engineering 


company 


normal 


hange da 


Elemental Standard Time Valves 


xisting 


value 


required 


prepat ition 


ibs, 

lor 

nents have 
values have 
al vell 
methods 
pe 
ire also 
concept 

tinned 
lue ire 
kor 


Per unit 


Each time 
Each time 
Each time 
Each time 
Each time 
Each time 
Each time 
Each time 
Each time 
Plugcock 
Each time 
Each time 
Each time 
Chart 
Chart 
Chart 
Chart 
Each time 
Each time 
Pen 

Each time 
Each time 
Bog 

Bag 

Each time 
Each time 
Each time 
Each time 
Eoch time 
Check 
Check 
Check 


on 
ct 
100 
158 
240 
269 
1.4 
1.0 
078 
071 
250 
094 
033 
750 
140 
222 
160 
490 
100 
050 
189 
2.600 
072 
196 
350 
2.050 
2.740 
3.980 
5.060 
1.210 
121 
242 
418 
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example, if the same work element is 
being performed under adverse work- 
ing conditions such as in extreme heat 
and fumes, the standard value will be 
higher than if it is performed under 
ideal surroundings. This is true be- 
cause the adverse conditions cause the 
fatigue and the personal necessity re- 
quirements to be higher which im turn 
are reflected in the over-all value. 
Therefore the values shown in Table 1 
are not intended for general usage al- 
though it is generally understood that 
they would be quite adequate ior 
chemical processing operations in most 
companie 

‘Table 1 is a listing of work elements 
and the elemental standard time value 
for each This listing includes only 
those elements which will be used in 
carrying out an application example 
Values can of course be established 
for any work element required and in 
actual practice work element values 
are continually being added, revised, 


and modified 


Typical Chemical Process Flow Chart 


Figure | is a typical chemical process 
flow sheet which serves as an example 
in applying the estimating method, In 
addition to material flows and equip 
ment, it shows sampling points and 
the designation of all instruments lo- 
cated at the equipment and on the two 
instrument control panels 


Kaw materials 4 and 7 are pumped 
from storage tanks and flow together in 
a line to the reactor feed tank. From the 
feed tank the mixture is pumped by a 
constant flow pump through a= surge 
chamber to the reactor, with part being 
by-passed back to the feed tank in 
order to maintain flow to the reactor 
equal to the sum of the proportioned 
primary and secondary feed flows. Raw 
material C is mixed with some 4 in an 
agitated mix tank and pumped to feed 
tank. From the feed tank it is pumped 
by a variable flow pump into the reactor 
feed line. Reaction takes place under 
controlled conditions, heat of reaction 
being removed by boiling water in the 
shell. Reacted material is fed to the 
flash still where heavies are knocked out 
as bottoms and go to a sludge tank, and 
the overhead is accumulated as crude 
and pumped to crude storage. Crude is 
then pumped through a heat exchanger 
for preheat to the finishing column. Bot 
toms are finished product and flow 
through the preheat heat exchanger to 
the finished product storage. Overhead 
is unreacted material and is accumulated 
as such and pumped to storage with part 
being returned as reflux 


Considerations Preliminary to Method 
Application 

Before the method of estimation is 
actually carried out, general considera- 
tion should be given to safety require 
ments, operating procedures, product 
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economies and costs, and profit mar- 
gins in order to determine whether or 
not an intrinsic minimum labor re- 


quirement is already fixed in the situa- 
tion. Also study should be made to 
accomplish methods and equipment 


improvement, particularly if an in- 
trinsic labor requirement thus can be 
eliminated. It should be stressed that 
if proper thought has been given to 
design and layout, these situations 
will be infrequent rather than general 
in occurrence 

Minimum safety requirements may 
dictate a specific number of personnel 
on the job or at least on some of the 
operations. 

A prescribed number of personnel 
may be required to perform effectively 
certain operation and duties 

From the standpoint of product 
economy, a fixed number of personnel 
may be required to prevent equipment 

hutdown, or to carry out more 
qui kly correction of trouble, startups, 
ind shutdowns and thus gain or save 
production time. The same may be 


INDUSTRIAL ENGINEERING 


. is the engineering approach 
applied to all factors, including the 
human factor, involved in the production 
and distribution of products or services 

Nearly every phase of industrial engi 
neering directly involves people —both 
the people who do the work ond people 
who are affected by the work. It is 
the proper and economical handling of 
the human factor that makes technical 
applications work. 


true in order to prevent equipment 
damage and thus save excessive main 
tenance and repair or replacement 
costs. In this case, the cost might be 
looked at as insurance cost for preven- 
tion of damage in lieu of insurance for 
replacement or repair of damaged 
equipment. 

A fixed labor requirement may be 
economically sound in cases where 
varied equipment utilization and 
scheduling are necessary to meet fre- 
quently fluctuating production require 
ments particularly in batch-type opera- 
tions 

These concerns are usually within 
the limits of one manpower require 
ment and the problem is one of bal- 
ancing manpower cost against value 
of production gained or maintenance 
saved by being in operation rather 
than down, or by being able to carry 
out readily a proper scheduling se- 
quence, 

Therefore, in the above types of 
situations, it may be necessary to have 
a fixed labor requirement even though 
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first indications are that a lesser num- 
ber would be more than adequate. If 
such is true, the results indicated by 
the estimation should be tempered and 
adjusted accordingly. 


Method—Steps and Application 

The method used in determining 
direct labor requirement consists of 
six steps: 


1. Determine the operating and related pro- 
cedure activities. 

2. Break down each activity into its elemen- 
tal work components. 
Apply the elemental standard time value 
to each component. 
Take the sum of the times to obtain total 
predictable standard work time 
Determine and apply an appropriate “proc 
ess’ allowance percentage 
Take the sum of predictable time and 
process time to arrive at the toto! direct 
labor standard time requirement 


In step 1, an analysis of the process 
and flow sheet is made to determine 
the operations and duties to be per- 
formed, their sequence and frequency. 
This analysis is made with the co- 
operation Of supervision and technical 
personnel. This is best done by work- 
ing through the flow sheet from the 
standpoint of control points and de 
ciding : 


a. The frequency of checking each control 
point 

b. The operative action to be taken if the 
control point indication is other than ex- 
pected. 
The anticipated frequency of occurrence 
for the operative action 
The additional related duties which have 
no direct connection with control points. 
The frequency of occurrence for such 
related duties. 


The results of this analysis are 
shown in Table 2. As examples of the 
analysis thinking, the following points 


are considered 


l LI check as shown level low indi- 
cates material is almost used therefore, 
plan for and mix next batch—level high 
is impossible since the operator mixes a 
specific size batch—related action would 
concern check of malfunction of gear 
pump or agitator but this is considered 
remote 

4—-LI—check as shown—level low indi- 
cates other building has not filled tank, 
therefore notify foreman—level high indi- 
cates other building is overfilling tank 
action is to notify foreman, check with 
other building, or in emergency close fill 
valve, but is considered remote 

14—LI, 15—PI, 35—TR, %—PIC—in 
conjunction with each other for operating 
purposes—check as shown—flash still is 
continuous batch operation. As cycle 
progresses and low boilers are driven 
over, steam is increased to vaporize the 
maximum amount of low boilers from an 
increasing amount of high boilers in 
bottoms reboiler level increases 
(14—LI1), increase steam (36—PIC) 


Also from vapor tempera- 
ture (35-—TR) and results of sample 3, 
determine amount of adjustment. Adjust 
as shown. Final draw-off determination 
is made from analysis of level, tempera- 
tures, and sample 3 tests—draw off as 
shown. Related action would concern 
draw-off pump not working but is con- 


accordingly 


sidered remote. Combination of level, 
vapor and botioms temperature, and steam 
pressure (15—PI) may indicate 36—PIC 
control valve not operating properly 
High pressure and air output low indi- 
cates control valve stuck open—check 
valve as shown. Control valve stuck 
closed is considered remote 


For purposes of simplicity in this 


presentation, duties outside normal 


operating procedure, such as reactor 


shutdown functions, 


Also 


entirely 


washout or othe 
these func- 
embrace different 


the elapsed time that 


have been omiged 
tions 
problem, that « 
can be tolerate# for their accomplish 
ment. Thus to :porten down time, per- 
raanpower help can be 


temporarily 


extra 


haps 
made availably in order 
to accomplish the required duties in 
less elapsei time and, thereby increase 
actual Time in production 

The control point checks and some 
duties are initiated by direct 
instructions to “do.” the fre 
quencies for control point checks are 
decided, the scheduled occurrence se 
quence is established by analyzing the 


related 
Once 


physical layout of the plant and de 
termining the effective 
routes to follow in to perform 


all checks at their required frequency. 


most travel 


ore ler 


The maximum time that can be al 
lowed for any one route is always 
limited by the time interval between 
the highest frequency checks unless 
such checks can be made more than 
once on such route. In our example, 
this time interval is 15 min. The 
routes have been established so that 


the minimum distance is.covered while 
keeping the required time pe 


less than 15 min. Thought ts 


route to 


riven also 


to the fact that for certaifi control 
points, more trequent operative action 
or adjustments are There- 
fore the routes in wl theBe checks 


occur are purposely not aSSextensive 
in order to allow time for the ‘opera- 
tive action to be accomplished .f 
the A ogical 


of day is also denoted 


pos- 


sible in 15-min. span 
occurretice 
for route. This is and 


may be temporarily varied“bx the op- 


time 
each tentativ 
~ 
difficulties a 
are_listed in 


erator if operating ¢ en- 


countered. The. routes 
Table 3 

The operative actions, nonscheduled 
checks, and 


initiated 


control point 


related duties are 


verifying 
remaining 
by the sensory 

in checking the 
therefore have no fixed occurrence se- 


impressions received 


control points and 


Engineers is: 


systems of men, materials, and equipment 
and skills in the mathematical, physical, and social sciences together with the 
principles and methods of engineering analysis and design to specify, predict, 
and evaluate the results to be obtained from such systems.’ 


Its activities and techniques include: time and motion study 


DEFINITION AND ACTIVITIES OF 
INDUSTRIAL ENGINEERING 


Since on industrial engineering approach is proposed, it is pertinent to define 
industrial engineering. The definition as developed by the Americon Institute of Industrial 


concerned with the design, improvement, and installation of integrated 


lt draws upon specialized knowledge 


methods improve 


ment work simplification wage incentives job evaluation produc 
tion control operations research engineering economy materials 
handling cost and budgetary control. 


quence. These duties usually start trom 
the operating-bench area following a 


route check, but if adequate time 1s 
available, such as is usually true for 
instrument adjustments, they are car 


ried out from any point on the travel 


route, 

Im step 2, each control point check 
operative action, and related duty | 
broken down into its elemental work 
component with full consideration 
being made for the se« heduled occur 
rence sequence, or position of occur 


which is considered necessary for ade 
quate control and checking. Example 
of the process carried out in steps 2 
and 3 are shown in Table 4 

In step 4, a list is made of the m 
tegral activitie their time subtotal 
their occurrence per shift, and the total 
time per shift for each activity The 
um of the integral activity times thus 
obtained, as shown in Table 5, is the 
total predictable standard work time 

Step 5 consists of determining and 


applying a proce illowance. Process 


rence of each component action as a is an amount of time added to the pre 
part of an integral activity dictable total to allow for unavoidable 
Step 3 involves applying the correct and miscellaneous delays and holdup 
elemental standard-time value to each variances in work procedure caused 
elemental work component and obtain by upsets and irregularities, and work 
ing a time subtotal for each integral operations which occur so *rratically 
activity. Thus, with a comparatively and/or intermittently as to be unpre 
small number of elemental times, the dictable as far as inclusion im the 
total time for many entire activities revular standard times. It is usually 
and operations may be built up. At expressed as a percentage of the pre 
tention time for certain operations dictable total. It ha been found 
such as transfers, loadings, drawoft through many studies and observations 
etc., is a function of pump, line, and that the extent to which these thing 
equipment capacities and is u ually occur depends upon the characteristics 
allowed as required for the hort of the party ular proce inl work 
cycles However, for uch operations cutie involved and upon the coordina 
with longer elapsed time cycle the tion required between job function 
attention time allowed is only that ind job There are three or tour pro 
Table 3.—Control Point Check Route Schedules 
Route Occurrence Occurrence 
No. shift time Control points covered 
! 20 6:15 & each quarter Ck. react and still panels and 14 
hour not on other 
routes 
4 8.10.12-2 1 + vec | + ch. & rec 10, 11, 18, 19 
lila 8:30 + ch. 5-8, tok levels, 9 and 12 
b 1 12:30 Same as Ill a. 4+ recording 
iv a 9-11.13 + ck 10, 11 18 19 take 
somp. 1.5 + gen. area ch 
V «a. 1 10:30 1+ ck. 16, 21 
b. 1 2:30 Seme as V ao. + recording 
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cess allowances, varying from 4 to 20 
per cent, generally used and 8 per 
cent has been chosen as being adequate 
for the particular chemical process set 
up. Table 5 shows the process allow 
ance time. 
In step 6 
predictable 


(final) the sum of the 
and process allowance 
times is the total standard minutes ot 
direct operating labor required to carry 
out the 
240 std. min. or approximately one 
half of one man’s available time per 
shift. Standard time includes fatigue 


work. In our example this is 


& 


In the example, attention has been 
confined primarily to direct operating 
activities. However, the above types of 
duties could also be included and an 
over-all labor requirement for plant 
operation determined 

Should more than one manpower 
be indicated by the estimation, a fur- 
ther analysis of the duties and their 
occurrence schedule is necessary in 
order to allocate properly the work to 
the personnel for efficient and effec- 
tive operation 

Additional examination of the time 


Table 5.—Stendard Time Valve Summary 


Activity 


Check 
Check 
Check 
Check 
Check 


Rovte | 

Route 

Route lil a 
Route til b 
Route IV 

Check Route V a 
Check Route V b 
Titration ($-1, 2, 3) 
Specific Gravity (5-2) 
Consistency (5-3) 
Distillation (S-4) 
Distillation (5-5) 
Mix batch C : 
Pump mix to feed tank 
Chk. contr, valve .. 
Chk. contr. 
Chk. contr 
Remove & clean screen 
Adj. FRC—30 

Adj. FrRC-—31 

Adj, PIC-—36 

Draw flash still bot 
Adj. FIC--40 

Adj, TIC—43 

Adj. 

Switch tanks 22 
Switch tanks 23 

Adj. var. flow pump 
Adj. var. flow pump 
Notify foreman 
Grease plugcock 

Adj. pump packing 
Change charts 

Exch. shift info. 


valve 
valve 


Total predictable std. time 
Process allowance 8% 


Total direct labor std. time requirement 


allowance or time for personal neces- 
sities and to recuperate from the men- 
tal or physical weariness brought 
about in doing the work. Therefore 
considerations are complete at this 
point 

The total shows not only that one 
man is adequate for the job but also 
that he would have time available to 
than those 
might include: 


accomplish duties other 
listed, Such 
janitorial cleanup; unload tank car of 
material to obtain and 
store bags of material C; package ma- 
terial; further minor maintenance. 


duties 


storage ; 
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Occur. fact. Std. min 

Std. min / shift /shift 
1.783 20 35.660 
4.925 a 19.700 
12.861 1 12.861 
14.248 1 14.248 
5.539 4 22.156 
4494 1 4494 
4.792 1 4.792 
2.050 3x4 24.600 
2.740 4 10.960 
1.210 a 4.840 
3.980 4 15.920 
5.060 4 20.240 
10.602 1/6 1.767 
3.799 1/3 1.267 
1.166 10/270 043 
1.166 3/90 039 
1.166 1/3 389 
11.703 1.951 
330 1/3 110 
.330 1/9 037 
.330 16 5.280 
3.539 2 7.078 
.330 1/3 110 
330 1/3 10 
330 1/3 110 
837 1/9 093 
837 1/9 093 
4.869 1/90 .054 
4.869 1/3 1.623 
4.020 1/3 1.340 
1.376 2 2.752 
2.407 1/3 802 
13.153 1/3 4.384 
2.600 1 2.600 
. 222.503 

17.800 

240.303 


results reveals an interesting distribu- 
tion of the operator activities as shown 
in minutes per hour: 


checking attention to 

instruments 6.90 
operating adjustments . 72 
recording of readings 1.87 
sampling and testing 10.80 
work duties 2.08 
travel movement 5.45 

Summary 


This method may at first appear to 
be rather detailed and time consuming. 


However, once the basic elemental 


11) 


standard values have been established 
and training acquired in the procedure 
steps, it can be accomplished in a 
reasonably short time. 

In this approach, a number of reac- 
tions may be which the 
analyst should be prepared to handle. 
Usually the first response is that it is 
impossible to list and determine oc- 
currence frequencies for all duties, 
particularly for a complex process. 
This is nicely eliminated by pointing 
out that ultimately personnel must be 
trained to do the work this in- 
volves directing not only what is to 
be done, but how, when, where, who, 
and why. If this cannot be done, no 
one can ever trained to the 
work so the operation fails. If it can 
be the estimating in- 
formation is available so the analysis 


encountered 


and 


be do 


done, needed 
proceeds. 

Also there is sometimes a tendency 
to overestimate occurrence frequen 
cies. This may be due to the normal 
desire of supervision to sure of 
adequate personnel or the result of 
thinking in terms of extra activity, 
which often takes place during initial 
runs of rather than 
the activity required when in normal 
operation. 

This approach is applicable not only 


be 


new equipment 


to chemical process operation but to 
most types of work such as material 
handling, maintenance, and laboratory 
additional benefits to be 
gained are: 

It provides supervision with a more 
intimate knowledge of operators’ activ 
ities and the time required for their 
accomplishment. 

It promotes an appreciation of the 
problems encountered by the worker 
and thereby provides a basis for de 
termining man and job qualification 
requirements. 

The information accumulated pro 
vides a good start for writing the op- 
erators’ procedure manual. 

Through the detailed breakdown it 
affords greater possibility for recog 


Some 


nizing means of improving or simpli 
fying work procedures. 

By providing 
times, it furnishes information for fu- 
ture to the effect 
labor requirement of equipment addi 


specific elemental 


reference as on 


tion, alteration, or relocation. 

It may aid in determining what ts 
an optimum production rate for a 
given situation or for various sizes of 
labor force. 

As a final thought, it is well to re 
member the the industrial 
engineer—"‘With sufficient study, any 


method can be improved.” 


axiom ot 


Presented at A.J.Ch.E. meeting, Baltimore, 
Maryland. 


. 
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IRBO-MIXER 


has th solu 


Mixing problems? Consult Turbo for the solution. We offer equip- 
ment known everywhere for quality; fast convenient service; 
complete laboratory facilities staffed by engineers who will be 
glad to work with you. For a high-production, low-maintenance 
mixer program, call on TURBO. 


C Turbo-Mixer service is fast and 
efficient...like this new office at 
Compton, California, Turbo- Mixer 
has 26 sales and service offices 
throughout the United States and 
Canada~— plus Erection Service 
Departments strategically located 
to serve you 


A No worry about quality with 8 For your special problems or the 
modern Turbo-Mixer facilities development of new designs, all the 
like these at Sharon, Pa. All the technical knowledge and experience 
capacity you require, in Turbo- of Turbo-Mixer research men is 
Mixer Class “A” shops capable of yours to use. Here we have complete 
handling mixers from 2” to 20’ facilities for laboratory and pilot- 
diameter—- to 500 HP. testing to solve your mixer problems. 


D Evidence? The bevel gear Turbo 
Mixer drivehead in this picture is 
still in A-l operating condition 
after more than 100,000 hours of 
continuous service with only nor 

mal maintenance. It's just one of 
hundreds of equally satisfactory 
Turbo Mixer products serving today's 
tough industrial requirements 


TURBO-MIXER DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


SALES OFFICE: 380 MADISON AVENUE, NEW | 
YORK 17, NEW YORK. General Offices: 135 S. La Salle 
t., Chicago 90, Illinois. Offices in all principal cities. 


| DON’T MISS TURBO-MIXER 


AT THE CHEMICAL 
SHOW ...BOOTH 446 
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WHAT'S DOING IN INDUSTRY? 


SUN OIL DEDICATES NEW RESEARCH LABS 


Intensive research “on the frontiers 
of petroleum technology” will be 
watchword at $2,500,000 Marcus 
Hook, Pa., research center. 

Star performer at Sun's new research 
at their Marcus Hook, Va., re 
will be the Houdriflow 


center 
finery new 
catalytic cracking pilot plant. The five 
story pilot plant building accommodates 
two cracking towers, one 37 feet tall, 
the other rising to 68 feet. Here small 
scale operations will be run to predict 
performance of full-scale units such as 
the giant catalytic cracking plant at 
Sun's Marcus Hook refinery (see 
photo ). 

The new laboratory building com- 
under 


Sun Oil's re 


pletes the consolidation 


roof of 


one 
almost all of 


Full-scale Houdriflow catalytic cracking plant 
at Sun Oil, Marcus Hook, Pa. Height, 360 
feet; cost, $12,400,000. 


activities— 
research, 


and 
research, 


search development 
product 
product development. In addition to 
the strictly and analytical 
sections of the lab, auxiliary facilities 
A glass-blowing shop, 
a photographic laboratory, a com- 
pletely stocked library of 
15,000 volumes, and an electronic com 


basic 
research 
are elaborate 
technical 


puter center are at the disposal of the 
staff of some 450 research technicians. 
dedication 


Speaking at the cere- 


monies for the new lab, Chalmer G 
Kirkbride, Sun's 
of Research, Patent, and Engineering 
while 


executive director 


Departments, emphasized that, 
modern equipment is an indispensable 
aid to research progress, the paramount 
still that of the 


role is creative in 


dividual. 


Interior view of Houdriflow catalytic crack- 
ing pilot plant. 


New Sun Oil research and development laboratory, Marcus Hook, Pa. Statue in foreground is 
memorial to 141 Sun seamen lost in World War Il. 
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FIRST CANADIAN 
SULFONATE PLANT 
ON STREAM 


The first plant for the production of 
petroleum sulfonates to be built 
in Canada has just gone on stream 
for Surpass Petrochemicals, Ltd. at 
Scarborough, Ont. 


Costing $750,000, the new Surpass 
plant will produce seven million 
pounds a year of oil-soluble sodium 
sulfonates. It will also be equipped to 
produce sulfonates containing lithium, 
calcium, barium, ammonium, or amine 

In the new plant, designed and en 
gineered by The Girdler Co., the 
primary sulfonation takes 
place in a Votator multiport injection 
reactor—a specialized heat exchange 
produced by Girdler. Primary 
sludge separation, neu- 
stripping are con- 
while the remain- 


reaction 


unit 
sulfonation, 
tralization, 
tinuous operations, 


and 


ing steps are batch operations. 


Process Details 


A set of pumps de- 
livers oleum and a special cut of pe- 
troleum crude to the first Votator re- 


The reactor is water-jacketed 


proportioning 


actor. 
to keep the temperature of the primary 
sul fonation and to 
remove heat given off by the reaction 

Water and naphtha are added to the 
“sour oil” as it from the Vo- 
tator unit into the sludge separation 
tank. ‘The sludge is 
waste and the “sour oil” is drawn off 
at the correct level to be pumped to 
the second Votator 
neutralization is effected 


reaction constant 


passes 


drawn off to 


‘ 


reactor where the 
with caustic 
soda. From here the brine is separated 
and discarded, the oil goes to a steam 
naphtha stripper, and the neutral oil 
passes out at the bottom of the strip- 
per into surge tanks 

becomes a 
batch butyl 
alcohol added to 
the neutral oil, is thoroughly mixed, 
and the 
distinet 


From here the process 


operation, A secondary 
and salt solution is 
settle. 
result 
contains 
molecular 


solution allowed to 


Three liquid 


brine, 


phases 
the bottom, or layer 


inorganic salts and low 
weight organic impurities; the second 
layer contains the main product, con 
centrated sulfonate; the top 


layer contains unreacted oil, SBA and 


sodium 


water, and is separated for recovery 
of the oil. 

All vessels are of mild steel except 
the Votators, 
Most vessels operate at atmospheric 


which are stainless 
pressure 

Surpass is a subsidiary of Montgary 
Explorations, Ltd. 


7 | 
me We 
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are you the 1 in 20* who knows how 


MOLECULAR DISTILLATION 


can increase profits? 


# you are that one, you know that 
Molecular Distillation can process or- 
ganic compounds with molecular 
weights from 200 to 1250 and silicones 
and halocarbons to 4000. 


This means that a broad range of 
processes can be carried out with 
better results and at far less initial 
cost and far less operating cost than 
by methods commonly used. Here 
are a few such processes: 


@ Vitamin Recovery from Natural 
Triglycerides 


Purification of Monoglycerides 
Isolation of Natural Oil Components 
Distillation, Decolorizing, Recovery 
Purification of Pharmaceuticals 


Removal of odors, colors and non- 
saponifiables from crude tall oil, 


ais 
C 


ARTHUR F. 


311 ALEXANDER ST. 


fatty acids and materials of higher 
molecular weights in general. 


Results and savings are often star- 
tling. For example, a leading phar- 
maceutical manufacturer produces a 
tranquillizer from compazine base (a 
previous impossibility) using an 
Asco Molecular Still 
ings more than equal still cost, and 
.. A French 


chemical producer distills electrical 


weekly sav- 
the product is purer! . 


grade dioctyl phthalate of high qual- 
ity on a commercial scale. ... A 
U.S. company de-glycerinates glyc- 
eride mixtures with remarkable 
economy, just one of the separations 
and distillations of glycerides pos- 


sible with Asco Molecular Stills. 


Many more similar cases can be cited in 
which Asco Molecular Distillation has 
increased profits, improved results. 


*Bosed on Recent Survey of Chemical Engineers 


Write: Dept. CEP-11 


SMITH COMPANY 


* ROCHESTER 4, N. Y. 


Paraffin at a 
Fraction of a cent 
Per Pound! 


Three Asco Molecular Stills at 
Trans Penn Oil Co. Can Produce 
More than One Tank Car 


ASCO ROTA-FILM 


The Only Molecular Still 
Seld on a 


Royalty-Free Basis a 


“Check These 
Asco Features: 

0 Capacity Per Unit Practically 
Unlimited 

Cc Present Personnel Can Operate 

[_] Accelerated, Turbulent Film 

[_] Shorter Exposure Time 

["] Minimum Pressure Drop 

[_] Largest Possible Open Path 


Test at Low Cost! 


A laboratory size Asco Rota- 
Film Molecular Still is now avail- 
able. This permits inexpensive 
tests accurately transferable to 
Asco industrial models. 

Price is $391. 


Brochure 
Fully Describes Models 
and Applications 


Molecular Distillation for indus- 
trial application is growing 
rapidly. If you ore not fully 
informed on its possibilities, 
send for free brochwre, “ 
Molecular Distillation with the 
Rota-Film Still.” 
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New 
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LONG LASTING 


CONTINENTAL- 
EMSCO 


SWIVEL JOINTS 


Continental-Emsco Swivel Joints are manu- 
factured in all popular sizes for practically 
every type of service; from high vacuum to 
pressures of 15,000 psi, and from sub-zero 
temperatures to 750°. You can service a 
Continental-Emsco Swivel Joint without re- 
moving it from the line. Just break the joint 
as you would a pipe union. Packing is then 
readily accessible and can be replaced when 
necessary. No expensive returns to factory 
for repair. 


Lip type packing fer 
both high and lew 
pressures. 


Call or write today for 
complete information. 


CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 


CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet end Tube Compeny 
PO Bex 2098, Termine! Annex, LOS ANGELES 58, CALIF 
HOUSTON, TEXAS DAUAS, TEXAS CHICAGO, HL 


10 Circe, Mow Fort 19 
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EIGHT BASIC STYLES 
OVER 500 MODELS 


INDUSTRIAL NEWS 


r 


A vwnique project to save valuable water by 
building a “chemical shield” against the sun 
to reduce evaporation from lakes and reser- 
voirs is in full swing at Rattlesnake Reservoir 
near toveland, Colo. Adapted from re 
portedly successful work in Australia, the 
project is under the direction of the U.S. 
Bureau of Reclamation. Western reservoirs 
lose between three and eight feet of water 
each year through evaporation, and laboro- 
tory studies here have shown that up to 65 per 
cent of these evaporation losses could be elim- 
inated with a “monomolecular” surface coat- 
ing. In the picture, Bureau of Reclamation 
engineers are spreading the protective chem- 
ical coating (hexadecanol) over the surface of 
the reservoir by means of a doughnut shaped 
dispenser that floats on the surface. Prevail- 
ing winds then scatter the thin coating over 
the entire body of water. Hexadecanol is in- 
visible and has no known effect on human or 
aquatic life. Much is looked for from the re 
sults of this summer's full-scale test. W. A 
Dexheimer, Commissioner of Reclamation, says 
thot, “If the treatment with hexadecanol con 
be made even 20 per cent effective, at low 
cost, the water savings would be tremendous.” 
But research is still in the early stage, much 
work remains to be done before the Bureov 
can hope to predict even partial success. 


Larger, maximum-load tank cars for 
high pressure materials are slated for 
large scale production for the first 
time. J. P. Krumech of Shippers’ Car 
Line division of ACT Industries em- 
phasized that maximum-load, high 
pressure cars “represent the coming 
decade's major potential for tank-car 
builders.” Maximum-load, or “jumbo,” 
tank cars, are cars built to carry the 
heaviest permissible legal lading as 
determined by the rated strength of the 
railroad trucks on which the cars are 
mounted. Long in use for low-pres 
sure commodities, high-pressure tanks 
are the next step, will find heavy use 
in the chemical industry 0 


Major expansion plans for the manu- 
facture of analog computers are un- 
derway at Mid-Century Instrumatic 
Corp. with the completion of a reor- 
ganization which added substantial 
new capital to the company. An am- 
bitious program is aimed at broaden- 
ing the market for analog computers 
particularly in the chemical process 
industries. 


7 
| (Fr 
6 
Groeved packing for 
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The photo shows a small but very important section 
of an insulated, spring-suspended 8” pipe line in the 
new Moundsville, W.Va., plant of the National Aniline 
Division of Allied Chemical & Dye Corp. At the point 
shown, the line is subjected to complex stresses which 
are completely resolved and placed in balance by the 
ADSCO Gimbal Expansion Joint, upper left, and the 
ADSCO Hinge Expansion Joint, lower right. 


In the Gimbal Joint, two sets of bars are pinned to the 
octagonal ring at 90° to each other. The other ends of 
the bars, still at 90° to each other, are pinned to the 
pipe leading into the joint. Running through the center 
of the ring, with a slight clearance, is a nipple con- 
necting two expansion elements. This gimbal arrange- 
ment permits the joint to absorb 6° of angular move- 
ment from two different directions: the left and right 
motion of the horizontal part of the ell and similar 


THIS 1S WHAT 


MEANS BY 


SPECIAL 


JOINTS 


motion from other unseen upper horizontal piping at 
90° to the plane of the lower piping. 


A partner to the Gimbal Joint and an indispensable 
part of this piping system is the Hinge Joint shown 
lower right. This absorbs the angular rotation of the 
ell caused by the expansion and contraction of the ver- 
tical piping. 


There are so many motions involved in this section 
that, under certain conditions, the octagonal ring of 
the Gimbal Joint could describe a circle. Yee ADSCO 
and National Aniline engineers were able to identify 
all the motions and absorb them economically and 
efficiently by the Gimbal and Hinge Joints. 


ADSCO designs and manufactures many types of both 
standard and special joints for many purposes. Consult 
ADSCO on any piping problem. 


ADSCO DIVISION 


Yupa ConSOLIDATED INDUSTRIES. INC. 


20 MILBURN ST. 


BUFFALO 12, N. Y. 
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INDUSTRIAL NEWS 


Union Oil Company of California 
will realign its entire marketing op- 
erations for closer customer contact. 
The present four domestic territories 
will be made into 11 divisions 0 


Latest entry into the linear polyethyl- 
ene field is Du Pont. The company 
is designing a plant to produce the 


Pump Liquids 
ump iqui material on the Mississippi River up- 
Peristaltically stream from New Orleans. Engineer- 
Th Rubbe ing plans and cost estimates are now 
rough ror : being made and final decision on build- 
Plastic Tubing ing will await the outcome of these 
studies. During the past two years, 
Du Pont has been producing experi- 
mental quantities of the polyethylene 
in a pilot plant at its Sabine River 
Works, Orange, Tex. Exactly what 
process will be used in Du Pont’s 
plant is not determined. ‘Iwo years 


MOVEMENT 


ago the company acquired a license 
to use a catalyst developed by Ziegler, 
but Du Pont has not yet said whether 
it will use this catalyst in its projected 
plant. 


A $3 million naval stores plant has 

been put into operation by Newport 
Small Pump (shown above) Industries Co. Division of Heyden 
pumps at a rate of .2 ml. per hour Newport Chemical Corp. at Telogia, 
to 15 ml. per minute, adjustable Fla. Newport’s fifth unit, the new 
during operation, Device can be 
used for: administration of sterile 
fluids to animals; perfusion of 
body organs; micrometering, etc. | ap oem 
Cat. No. 5-8950, furnished 

with initial of 


tic tubing... $159 


plant will produce FF grade resin, 
turpentine, pine oil, and various ter- 
penes by continuous fractionation of 


Large Pump (at right) 
pumps at a rate of 25 to 600 ml. 
per minute, adjustable during op- 
eration, Used for transferring or 
circulating corrosive fluids; trans- 
fer of pathogens between contain- 
ers; circulation of fluids in cooling 
systems, etc. 
Cat. No. 5-8952, furnished Full information 
with initial supply of plas- 


contained in 


Bulletin 2288—G-2 


A new, accelerated test to determine the 
oxidation stability of fats and oils has been 
developed by Eastman Chemical Products, Inc., 
a subsidiary of Eastman Kodok. The test is 
based on a modification of the Standard 
ASTM Oxygen Bomb Method by which gaso- 


line stabilities are compored. Basically, the 
AMERICAN INSTRUMENT 


furnished upon request 


j ard methods, involves placing the fat or oil 

COMPANY, INC. 3 under 50 or 100 pounds per square inch of 

pong sie oxygen, raising the temperature to 212° F., 
) and recording the time required for a sig- 
nificant pressure drop to occur. Details of the 


SILVER SPRING, MD., IN METROPOLITAN WASHINGTON, D.C. new method are available from Eastman 
Chemical Products, Kingsport, Tenn 
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One of the two cast stainiess stee! (ACI Type CF-7M) 
screw pumps used to circulate a highly corrosive salt 
in a large evaporator at Westvaco Chlor-Alkali Divi- 


> 


sion, Food Machinery & Chemical Corporation, South 
Charleston, West Va. The stainless steel castings lasted 


twice as long as the best material previously used 


Cast stainless steel doubles the life 
of pump handling hot corrosive salt 


The pump above circulates a so- 
lution of calcium and magnesium 
chlorides with 8-10% solid NaC] 
in suspension. Specific gravity: 
1.4. pH value: 6 at 220°F. 

Engineers at Westvaco Chlor- 
Alkali tried a number of materi- 
als for this pump. 

Copper and bronze parts failed 
in 15 months. Cast iron parts 
lasted 3 years. One type of stain- 


less steel lasted 4 to 5 years. 


They finally found what they 
wanted in Alloy Casting Insti- 
tute Type CF-7M (19% Cr,9% Ni, 
2.5% Mo, 0.07% max C) stainless 
steel castings. These nickel-con- 
taining castings have been in ser- 
vice 9 years. That's twice the life 
of the best material previously 
used. And still no sign of corro- 
sion! 


Perhaps a cast (or wrought) 
stainless steel containing nickel 
can solve your corrosion problem, 
or meet some other specific need. 
For information to help you se- 
lect the right alloy, get in touch 
with Inco’s Development and Re 
search Division. They'll be glad 
to help. 

The International Nickel Company, Inc. 
67 Wall Street ake, New York 5,N. Y 


INGO NICKE lL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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WHAT'S DOING IN INDUSTRY? 


MAJOR EXPANSIONS, NEW USES BDOM NYLON 6 


Allied will make a large scale ex- 
nsion of its caprolactam plant, 
ter Grant is building a Nylon 6 

plant, and a German plastics ex- 

pert predicts wide-spread use of 

nylon plastics by 1962. 


Allied Chemical & Dye ( National Ani- 
line Division) is already underway in 
constructing additional facilities at its 
caprolactam plant at Hopewell, Va., 
that will double the capacity of the 
plant. This is the second expansion at 
Hopewell and will bring caprolactam 
production up to 60 million pounds a 
year. Main use of caprolactam is as 
the monomer for Nylon 6. 

Sometime near the end of this year, 
or the beginning of next year, Foster 
Grant Co, will open its new Nylon 6 
plant at Manchester, N. H. The proc- 
ess will be imported from Germany, 
along with much of the equipment, is 
entirely new to this country, and is 
considered by the company to be more 
economical than conventional proc- 
esses. Foster Grant will be the fourth 
company to enter Nylon 6 production 
in the WU, S. 


Big in Evrope, Growing Here 

An increase in the use of nylon in 
automobiles alone in this country will 
bring the total in autos to 50 million 
pounds a year by 1962, predicted Dr 
Carl Mienes, German plastics expert 
and European consultant for Foster 
Grant. Already 
rope, nylon plastic is growing rapidly 
in importance here, In addition to its 
use in many parts of automobiles, 
Nylon 6 is expected to find application 


widely used in Eu- 


in food packaging, gears and other 
machine parts, nylon film, and hous- 
ings for appliances. 

Allied uses much of its caprolactam 
to produce its own Plaskon brand of 
Nylon 6. Sold by the Barrett Division, 
Plaskon is finding use in coil forms, 
cams, valves, gears, bearings and 
pressure tubing. 

A second major market for Allied’s 
caprolactam is in the production of 
synthetic fibers, such as Allied’s own 
Caprolan. 


NEW PROCESS COMBINES 
CARBOHYDRATES AND 
HYDROCARBONS TO MAKE 
NEW PRODUCTS 


A practical, commercial and eco- 
nomical method of combining car- 
bohydrates and hydrocarbons is 
ready for commercial application 
by Universal Oil Products and Corn 
Products Refining. 


A unique method of combining sugar 
with petroleum compounds to produce 
materials of industrial importance as 
detergents, petroleum additives, phar 
maceuticals, plasticizers, resins and 
germicides is now being readied for 
commercial development at Universal 
Oil Products Co. and Corn Products 
Refining Co. Developed by C. B. Linn 
of UOP, the new process offers a con 
venient and economical way to make a 
whole range of promising compounds 
combining carbohydrates and 
hydrocarbons. Some of the products 
are completely new, and others, ac- 
cording to UOP, were formerly in- 


from 


Allied Chemical’s National Aniline Division caprolactam plant at Hopewell, Va., which will 


its 


soon 


ity as Nylon 6 gains new application in this country. 
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accessible from an economic point of 
view. In the lab Linn has taken su- 
crose, starch, cellulose, and glucose and 
“hooked” them chemically to toluene, 
ethylbenzene, phenol, and other petro- 
leum derivatives through the use of 
hydrogen fluoride. 


Process 

The new process begins by taking 
the carbohydrate and the hydrocarbon 
and sealing them in a stainless steel 
vessel which is cooled with dry ice 
because there is a large amount of heat 
generated by the reaction. Hydrogen 
fluoride is pumped in and the mixture 
stirred until the action is complete. 
The excess HF is separated out and 
the product purified. The relatively 


delicate carbohydrate structures stand 
up surprisingly well through the en- 
tire process of uniting with the hydro- 


carbon. 

Although several pure reaction prod- 
ucts may be recovered from a given 
pair of reactants, it has been found 
possible to obtain a desired product 
in good yield by selecting the proper 
operating conditions. Compounds with 
an entire range of solubilities in water 
and in oil-type materials can be tailor- 
made by selection of carbohydrates and 
hydrocarbons of various molecular 
sizes, 

The method is considered to be both 
economical and commercially feasible. 
Both UOP and Corn Products Refin- 
ing Co. are making plans for the com- 
and its 


mercialization of the process 


products. Laboratory samples of two. 
of the products are available upon re- 
quest: 1l-deoxy-1, 1-di-(ortho-xylyl) - 
D-glucitol, made from orthoxylene and 
starch; and 1-deoxy-1,-di-(para-hy- 
droxypheny!)-D-glucitol, from phenol 
and starch. 


Condensed from a paper delivered at the 
recent ACS meeting in New York. 


Designs are on the boards for a semi- 
works plant to produce Lexan, Gen- 
eral Electric's polycarbonate resin. 
Designers are Crawford & Russell, 
Stamford, Conn. Sample lots of the 
new plastic are expected to be avail- 
able late in 1957 0 


Canada’s first titanium pigment plant 
has just gone on stream at Varennes, 
Quebec. Built by Canadian Titanium 
Pigments Limited, a subsidiary of Na 
Lead Co., the new plant will 
virtually self-sufficient 


tional 
make 
in titanium pigments oO 


Canada 


Du Pont has taken a license to one 
of Lea-Ronal’s bright copper plating 
patents. The patent “Bath 
for Plating Bright Copper.” 0 


covers 
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Now you can dry gases drier than dry! 


Linpe Molecular Sieves can dry your gases—air, hydro- 
gen, chemical streams—more thoroughly than any other 
commercial adsorbent. They will duplicate laboratory 
performances—in your plant—under normal production 
conditions. 

Even though your gas stream may already be partly 
dried, Molecular Sieves will remove the last traces of 
moisture. Only a small volume of adsorbent is required. 
The same combination of high capacity and low dew- 
point is also obtained at high temperatures, up to 200°F. 

This is sUPER-drying ! Dynamic performance is shown 
in the accompanying graph. This superior performance 
also can be expected at higher relative humidities and 
at other temperatures and pressures. Of particular sig- 
nificance in production is the relative insensitivity of 
Molecular Sieves to incomplete regeneration. 


Pere 
GENERATION 


DRYING AIR AT OX RH, 100°F, 760mm. Hg 


DYNAMIC PERFORMANCE 


| ad 7 
{ 
wat wo 
5 
INCOMPLETE 
RESIDUAL LOADING OW (wT - EGA AT 


For further information 


Cases.” 


Address Dept 


write for data sheets on “Drying of 
OP.11 Linde Company, Division of Union 


Carbide Corporation, East 42nd New York 17, 


The terme “Linde” and 


Carbide” are registered trade marke of UCC. 


MOLECULAR SIEVES @ 


00" 


FAVS ESS 
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For furti 


WANTED: 
TOUGH 


A METER BODY 
BUILT TO ‘TAKE IT'! 


The Model 199 Differential Pressure Unit, a BARTON 
development, was designed to answer industry’s needs for a 
compact, yet rugged device for accurately sensing differential 
pressure. It has found extensive use in the many fields of 
Instrumentation and Automation for the precise measurement 
of FLOW, Liquid Level and Differential Pressure. The unit 
incorporates the patented BARTON RUPTURE-PROOF 
BELLOWS principle, internal motion pickup and torque tube 
transmission to the exterior of the housing. The Model 199 
Differential Pressure Units are available with differential 
pressure ranges from 0-20” W.C. to 0-50 PSI with safe work- 
ing pressures to 6,000 PSIG. All BARTON bellows units are 
hydraulically tested and overranged to 1.5 times the safe 
working pressure, regardless of the differential range. 


ontact Bart Sales Representatives in priv 


| INDUSTRIAL NEWS 


Fluor Corp., Ltd., has acquired a 
Datatron stored-memory, medium- 
speed, electronic digital computer. 
The quarter-million-dollar installation 
will be used to do engineering calcula- 
tions in the process and mechanical 
design of petroleum, chemical, petro- 
chemical, and power plants O 


A newly-completed addition to the 
Toledo plant of Barrett Division, 
Allied Chemical & Dye, has made 
it the largest polyester producing op- 
eration in the country. A year in con- 
struction, the new facilities more than 
double the production capacity for 


Plaskon Polyester 0 


Savings of about $1 million in the 
design and construction of a complex 
petroleum refining plant are expected 
by Esso Research and Engineering 
through the use of techniques involv- 
ing electronic computers. The use of 
a computer also cut the basic engineer- 
ing time and manpower for the project 
by at least one-half. The work was 
completed three months earlier than 
if it had been done by hand. Aim of 
Isso program is to get better designs, 
to free engineers from routine and 
repetitious chores, to get jobs done 


| more quickly, and to make designs 


more consistent 0 


An expansion program has doubled 
the capacity of the Brunswick, Ga., 
mercury cell chlorine-caustic soda 
plant of Solvay Process Division, Al- 
lied Chemical & Dye CJ 


Sun Chemical Corp. has signed a 
contract to buy Ansbacher-Siegle 
Corp., a leading pigment manufac- 
turer. Purchase price is 225,000 
shares of Sun Chemical common, con 
tract is subject to approval by Sun’s 


stock owners Oo 


model model model model . model 
200 202 211 214 236 237 
INDICATOR RECORDER FLOW SWITCH TRANSMITTER INTEGRATOR CONTROLLER 


Bull. 11C4 Bull, 211-1 Bull. 214-1 Bull. 236-1 Bull, 237-1 


090.067 Oil of Ohio's new $34 million Toledo refinery 


ARION ins T RUMEN T now being constructed is studied by engineers 
BARTON cornroration 


from Sohio and the M.W. Kellogg Co. The 
$80 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 


Bull, 11C4 


scale model, built in Kellogg's New York model 
shop, wos used os a design tool and in 
making the final design review. 
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New I-T-E Semi-Conductor Rectifier has a capacity of 10,000 amp at 400 y d-«< 


NEW I-T-E SEMI-CONDUCTOR RECTIFIER 
-See it at the Chemical Exposition, 
N.Y. Coliseum, Dec. 2-6, Booth 1029 


This new rectifier is being exhibited for the first time at this show. Come look it over. Get firsthand 


engineering information. In addition, you can see on display all this other I-T-E equipment: 


Hall generator. Precision d-c measuring device. 
Mechanical rectifier contact mechanism. 97" | efficient. 
High current d-c bus and cell switch. 


Power switching center. Enclosed, fused interrupter switch. Ratings available 
up to 14.4 kv, 1200 amp. 


6-pole anode circuit breaker. Has unique new single pole drawout feature. 


TRANSFORMER & RECTIFIER DIVISION 


I1-T-E CIRCUIT BREAKER COMPANY 


19TH AND HAMILTON STREETS. PHILADELPHIA 30. PENNSYLVANIA 
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VERTICAL 


Lawrence vertical jacketed pumps are designed 
to pump liquids such as sulphur, phthalic anhydride, 
resins, waxes, etc., which tend to solidify or become 
viscous at low temperatures. The heating medium can be 
steam, dowtherm, etc. 

The pump is jacketed throughout, i.e. — the pump 
casing, pipe column, discharge pipe and packing box. 
All heating spaces are vented and self-draining. 

For submerged operation, these pumps are 
frequently made with only the pipe column, discharge 
pipe and packing box jacketed; the pump itself, not 
being jacketed. 

If you have to pump liquids 
which must be maintained above a 
certain temperature to prevent solidi- 
fication, write us the pertinent details. 
No obligation. 


Write for Bulletin 203-7. 
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LAWRENCE PUMPS INC. 


371 Market Street, Lawrence, Mass. 


vertical pressurized oxygen storage 
have been instoiled by Air Products, 

, for Granite City Steel Co. at Granite 
City, I. First of their type in the steel in- 
dustry, the tubes tower 80 feet above the 
ground, will hold 125,000 standard cubic feet 
of 99.5 per cent pure oxygen. The high 
purity oxygen is stored under 450 Ib./sq.in. 
pressure. The new installation requires only 
a fraction of the space needed for a flat bank. 


Fielden Instrument Division of Rob- 
ertshaw-Fulton Controls Co. has 
been renamed the Instrument Divi- 
sion, will continue in the same Phila 
delphia headquarters CO 


Latest entry into the fast-growing 
ultrasonics industry is a newly- 
formed subsidiary of The Narda 
Microwave Corp., Mineola, L. 
N. Y. Named the Narda Ultrasonics 
Corp., the new subsidiary will pro 
mote and mass produce ultrasonic 
cleaning machines and metalworking 
equipment. 0 


Crude refining capacity will be in- 
creased to 15,000 bbl. a day at Bay 
Refining Corp., a wholly-owned sub- 
sidiary of Dow Chemical. Expansion 
will involve installation of a new 
topping unit for processing crude oil, 
completion is expected about October 
1, 1958 0 


A new inhibited decyl alcohol that 
yields improved esters has been intro- 
duced by the Enjay Co. The addition 
of the inhibitor protects alcohol dur- 
ing the esterification process and pre- 
vents any appreciable color formation. 
The additive is removed from the ester 
during the course of normal purifica 
tion, no special treatments are required 
Important economies are said to be 


effected. 


‘ 
| INDUSTRIAL NEWS 
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.. -1000 feet from panel! 


, Complete elimination of 
controller-to-valve response 
delay! True close-coupled control 
even when the operating panel 
is hundreds of feet away. 

These are big features you'll find 
in the Foxboro Model 59 

flow control system. 


The M/59 is the only controller 
specifically designed for direct 
mounting on the control valve motor, 
Need for brackets and 
controller-to-valve piping is 
eliminated. This unique force-balance 
controller has only two moving 

parts. There's no explosion hazerd 
with this all-pneumatic system, 

And there are no bearings; no 
linkages - nothing to align or go wrong. 
Learn how the fast response 

and simple adjustment 

of the low cost M/59 Controller, 
teamed up with the Foxboro 

d/p Cell Transmitter, will improve 
control of your process flows. 

Write today for Bulletin 470. 


The Foxboro Company, 
9311 Neponset Ave., 
Foxboro, Mass., U.S.A. 


OX BORC 


REG. U.S. FAT. OFF. 


MODEL 59 
VALVE-MOUNTED 
FLOW CONTROLLER 


FLUID 
FLOW 
SYSTEMS 
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FABRICATION 


Process Industries 

have come to depend on Acme 

for more efficient equipment 

for virtually any purpose. 

Acme versatility has paid dividends 
to many processors in time and 
effort saved, in greater economy 

of operation and more productive 


yields of high quality products. 


The illustrations shown 
here are but a few from 


thousands of diverse units 


in current, successful use 


all over the world. 


When planning a replacement 


or expansion program, 


consult Acme first! 
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«DESIGN 
ENGINEERING 
Stills, 19° 7” 
» 12’ 6” Diameters 
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Engineering Data .. . 
EQUIPMENT 


301 Spiral Heat Exchanger. Bulletin from 
American Heat Reclaiming Corp. describes 
characteristics and operating features of 
their spiral design heat exchangers 


302 Bulk Material Handling Systems. Cor 
prehensive, 20-page illustrated booklet on 
use of the “Tote” system of materials 
handling. Tote System, Inc. 


303 Shut-off Valves for Cryogenic Media. 
Hydromatics, Inc. announces availability of 
new series of light weight, pressure-oper- 
ated, shut-off valves designed for extreme 
low temperature and high pressure ap- 
plications. Technical data 


304 Density and Gravity Control Units 
JSP series radiation type measuring equip 
ment can control the density and gravity of 
any process material passing through «4 
pipe, either vertically or horizontally De 
tails from Instruments, Inc. 


305 Valve Catalog. Brochure from Ander 
son, Greenwood & Co. gives characteristics 
specifications, and materials of construction 
on their line of precision valves—relief 
metering, pilot-operated, hand types 


306 Barges for Transport of Chemicals 
Brochure from Ingalls Shipbuilding Corp 
describes thelr specially-designed barges 
for transportation of chemicals, molten sul 
fur, liquefied gases, etc 


307 Aluminum Jecketing. for insulated 
lines, towers, vessels, and tanks in the 
chemical process industries Data from 
Aseeco, Inc 


308 Heat Exchanger Equipment. Catalog 
describes technical advantages of the 
“Transsire” heat exchanger. Arrow Indus- 


trial Manufacturing Co. 


309 Steam Jet Exheusters. Application, 
construction, and operation information 
Capacity curves, capacity ratios, steam and 
sir consumption tables Bulletin from 
Schutte and Koerting Co. 


310 Diaphragm Pump Bulletin. For posi 
tive displacement metering. Wide output 
range, multiple feeds, versatile control 
Hilis-McCanne Co. 


311 Pyrex Pipe for Corrosive Wastes. Bu! 


(Continued on pege 82) 


PFAUDLER ACQUIRES NORTH AMERICAN RIGHTS 
TO DANISH-DESIGNED CENTRIFUGE 


Rights to the Titan Superjector line, includ 
ing the world’s largest disc-type centrifuge 
(up to 6,000 gal./hr.) now belong to Pfaud 
ler through their recent acquisition of Pitmar 
Corp., exclusive North American represen 
tative for the Titen Corp , Copenhagen, Den 
mark. The units being merketed here are 
project-engineered, assembled, installed, and 
guaranteed by Pfaudier 

The Titan Superjector has « series of ‘Ya 
in. slots around the bow! circumference 


which periodically discharge solids while 


the unit is operating at full speed in 
creased production is assured since the unit 
can be operated continuously for as long as 
one month. Cleaning is accomplished auto 
matically in ten seconds or less 

Low power consumption is claimed since 
there is no braking effect from the period 
discherge of solids. In addition, infrequent 
disassembly of the bow! reduces the possi 
bility of damage to parts in routine main 
tenance Complete details are available 
from Pfaudier Circle number 630 on Date 
Post Card 


“BUILDING BLOCK” PRINCIPLE IN GRAPHITE 


HEAT EXCHANGERS 


The “Polybloc” graphite heat exchanger, de 
veloped and manufactured by the Carbone 
Corp., is built up of interchangeable iden- 
tical blocks permitting # complete range of 
sizes. The elimination of cemented joints 
is sald to prevent chemical or thermal de 
composition, differential expansion, of me 
chanical weekness. The corrosive fluid con 


tacts only the impermeable graphite 


Continued on pege 88) 
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Engineering Data .. . 


EQUIPMENT 


301 Spiral Heat Exchanger. Bulletin from 
American Heat Reclaiming Corp. describes 
characteristics and operating features of 
their spiral design heat exchangers 


302 Bulk Material Handling Systems. Com 
prehensive, 20-page illustrated booklet on 
use of the “Tote” system of materials 
handling. Tote System, Inc. 


303 Shut-off Valves for Cryogenic Media. 
Hydromatics, Inc. announces availability of 
new series of light weight, pressure-oper- 
ated, shut-off valves designed for extreme 
low temperature and high pressure ap- 
plications. Technical data. 


304 Density and Gravity Control Units. 
JSP series radiation type measuring equip 
ment can control the density and gravity of 
any process material passing through a 
pipe, either vertically or horizontally De- 
tails from Instruments, Inc. 


305 Valve Catalog. Brochure from Ander 
son, Greenwood & Co. gives characteristics, 
specifications, and materials of construction 
on their line of precision valves—relief, 
metering, pilot-operated, hand types 


306 Barges for Transport of Chemicals. 
Brochure from Ingalls Shipbuilding Corp 
describes their specially-designed barges 
for transportation of chemicals, molten sul- 
fur, liquefied gases, etc. 


307 Aluminum Jacketing. For insulated 
lines, towers, vessels, and tanks in the 
chemical process industries, Data from 
Aseeco, Inc. 


308 Heat Exchanger Equipment. Catalog 
describes technical advantages of the 
“Transaire” heat exchanger. Arrow Indus- 
trial Manufacturing Co. 


309 Steam Jet Exhausters. Application, 
construction, and operation information 
Capacity curves, capacity ratios, steam and 
air consumption tables Bulletin from 
Schutte and Koerting Co. 


310 Diaphragm Pump Bulletin. For posi 
tive displacement metering. Wide output 
range, multiple feeds, versatile control 
Hills-McCanne Co. 


311 Pyrex Pipe for Corrosive Wastes. Bu!- 
(Continued on page 82) 


PFAUDLER ACQUIRES NORTH AMERICAN 
TO DANISH-DESIGNED CENTRIFUGE 


Rights to the Titan Superjector line, includ- 
ing the world’s largest disc-type centrifuge 
(up to 6,000 gal./hr.) now belong to Pfaud- 
ler through their recent acquisition of Pitmar 
Corp., exclusive North American represen 
tative for the Titen Corp., Copenhagen, Den- 
mark. The units being marketed here are 
project-engineered, assembled, installed, and 
guaranteed by Pfaudier. 

The Titan Superjector has series of 
in. slots around the bowl circumference 
which periodically discharge solids while 


the unit is operating at full speed. in- 
creased production is assured since the unit 
can be operated continuously for as long as 
one month. Cleaning is accomplished auto- 
matically in ten seconds or less 

Low power consumption is claimed since 
there is no braking effect from the periodic 
discharge of solids. In addition, infrequent 
disassembly of the bow! reduces the possi 
bility of damage to parts in routine main- 
tenance. Complete details are available 
from Pfaudier. Circle number 630 on Date 
Post Card. 


“BUILDING BLOCK” PRINCIPLE IN GRAPHITE 


HEAT EXCHANGERS 


The “Polybloc” graphite heat exchanger, de- 
veloped and manufactured by the Carbone 
Corp., is built up of interchangeable iden- 
tical blocks permitting # complete range of 
sizes. The elimination of cemented joints 
is said to prevent chemical or thermal de- 
composition, differential expansion, or me 
chanical weakness. The corrosive fluid con- 
tacts only the impermeable graphite 


(Continued on page 88) 
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632 New Type Level Control. The “Dynatrol,” Model Cl-O 
product of Automation Products, Inc., is said to utilize a new 
design principle for extremely accurate and versatile high or 
low point detection of narrow range proportional control of 
liquid, solid, and slurry levels. The control has @ positive acting 
electrical output control signal that varies with the amount of 
immersion of the 120 cycle/sec. vibrating peddle in the medium 
being detected. The output signal can be used to control the 
operation of any type of electrical equipment. The design 
allows sensitive transmission of vibrational energy from the 
driver end to the sensing paddle and back to the output signal 
end through «@ linkage path welded to rigid metal pressure 
seals at the node points where zero amplitude of vibration 
occurs. The unit is rated for 3,000 Ib./sq.in., is supplied in 
corrosion-+resistant materials. For further information circle mum 
ber 632 on Date Post Card 


Electric Manutac 
turing Co., the ul 
trasonic pulse-rang- 
ing principle of 
liquid level meas 
vrement is em 
ployed to eliminate 
the need for floats, 
linkages, synchros, 
or any moving parts. Liquid level is read directly in feet on a 
large meter provided with two ranges to accommodate tenks 
up to 15 feet high. A built-in calibration feature assures cor 
rect level readings despite changes in velocity of sound prope 
gation caused by varying temperatures, specific gravities, etc. 
One common indicator will gauge as many as 6 trensducer- 
equipped tanks within a radius of 1,500 feet. Additional tanks 
can be accommodated by use of an auxiliary switch. The indi- 
cator is fully transistorized for maximum reliability, consumes 
only 5 watts of 120 volt, 60 cycle power. For further informa 
tion circle number 633 on Data Post Card 


(Continued on page 82) 


Numbers followed by letters are for checking your interest n> 


the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad appears 
Letters indicate position on the page: L, left; R, right; T, top; 
B, bottom. A indicates a full pege; IFC, IBC, and OBC are cover 
advertisements. Numbers in the 300-series bring you new 
engineering data in the chemical engineering field 


Be sure to include your name, address, and position. 
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Postage 
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1FC Polyurethane Foams. Union Carbide 
Chemicals Co. offers samples and specifica 
tions of polyurethane foams made from 
new Niex Diol PPG 2025 (polypropylene 
glycol 2025—resin grade) 


3R Rotary Sifter Bulletin. Describes Model 
“NM Bar-Nun rotary sifter, available with 
from 2 to 78 sq.ft. of surface for single 


New York 


or multiple separation of dry materials. B. F 
Gump Co 


4A Entrainment Separators, Liquidtiquid 
Extractors. Bulletins from Otto H. York Co 
give details of Yorkmesh Demisters and 
York-Scheibe! liquid-liquid extractors 


New York 36, 


offers technical information on the selection 
of filters for water conditioning 


25 West 45th Street 


Mix-Mullers. Simpson Mix-Muller Dive 
sion, National Engineering Co., will conduct 
mulling tests on your own materials under 


CHEMICAL ENGINEERING PROGRESS 


your supervision 

9A Steam Jet Apparatus Bulletin. Covers 
complete line of jet apparatus made by : 
Schutte and Koerting Co. Includes many ‘ 
applications 


First Class Permit No. 48890. Sec. 349, P. L & R. New York, N. Y 


BUSINESS REPLY CARD 


1OA-11A Centrifugal Contactors. Podbiel- 
niek, iInc., offers technical literature on ? 
Podbielniak Contactors, said to be world’s 
largest capacity centrifuges 
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' 
: 7A Water Purification Filters. Permutit Co 
' 
' 
' 
' 
' 
' 
' 
' 
: 12L Fabricated Process Equipment. Heat 
' exchangers, steel and alloy plate fabrice t 
! 


tion, containers and pressure vessels. Bul- d 
letins from Downingtown Works, inc 
13A Air and Gas Handling Equipment. 


Centrifugal, Spiraxial, and rotary positive 3 
blowers, exhausters, and compressors, rotary r 
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United States 


' 
' 
' 
Ya) positive gas pumps and meters, rotary 
: vacuum pumps. Roots-Connersville Blower " 
z | 
ax : 14A Mixer Catalog. Technical date from 
< | ' Philadelphia Gear Works, Inc., on their 1 
> $ : line of vertical or horizontal motor drives 3 
> ' 
15A High Pressure Centrifuges. Sharples 
* ; Corp. exhibit at the Exposition of Chemical 
> a 3 ‘ Industries, New York Coliseum, Dec. 2 
- ; will feature three new centrifuges designed 3 
4 $ ‘ for operation at high pressure and high 2 
a > thruput capacity 6 
a ' te 
z 16L Chlorine Cooling Towers. The Knight 
Ww ' 
s ; process for cooling and drying chlorine 
a cell gas utilizes direct countercurrent con- 
3 tact in packed towers. Maurice A. Knight 
' 
Zz = 17A_ Filter Bulletin. Ali Adams filters 
w i : provide safe cleaning without disassembly 3 
a ‘ by a sudden, high velocity reverse flow - 
of backwash liquid. Details from R. P 
z ' Adams Co. 
- 2 ’ line of Teflon pumps made by Vanton of 
' Pump and Equipment Corp. No stuffing 
w ' ar 
box or shaft seals. 
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methods. Technical dete from C. S Sar 
gents Sons Corp 


23A Design, Engineering, Construction 
Services. New synthetic nitrogen plant 
built by Girdler Co. for Southern Nitrogen 
Co. will produce over 250 tons of ammonia 
day 


Shriver & Co. exhibit at Exposition 
of Chemical Industries, New York Coliseum, 
Dec. 2, will feature new horizontal plete 
filter and new diaphragm pump 


25A Static Seals. Gask-O-Seals, product 
of Franklin C. Wolfe Co., Division of Parker 
Appliance Co., provide effective sealing in 
temperature range from minus 400 to plus 
1,000" F. for specific applications 


26A-27A Centrifugal Pumps. 70,480 com- 
binations from standard, stocked parts are 
possible in Worthington Corp.'s Standard 
End Suction Centrifugal Pump Line. In 
ron, steel, bronze, Worthite 


Vertical Chlorine Vaporizers. Stand- 
ardized, heavy duty type veporizers for 
hlorine in sizes from 180 to 16,500 Ib./hr 
Richard M. Armstrong Co 


29A Stainless Steel Reactor Vessels. Cru 
cible Steel Co. of America offers booklet 
“Making the Most of Stainless Steel in the 
Chemical Process Industries 


30A-31A Engineering Services. Folder from 
Artisan Industries describes services they 
offer to the chemical, pharmaceutical, petro- 
leum, food, process, and electronics indus 


tries 


32A Filters. Industrial Filter & Purnp Mig 
Co. offers technical information on new 


vertical, bottom outlet Type "152 filter 


33A Process Equipment Fabrication. Dryers 
coolers, calciners, kilns Individuel units 
or complete systems including all ma 
terials handling, processing, and storage 
facilities. Bulletin from C. O. Bartlett & 


Snow Co 


34A Materials Handling Equipment. Con 
veyors, feeders, grizzlies and screens, eleva 
tors. Bulletins from Stephens-Adamson Mfg 
Co 

35A Plants for Resins and Plastics. With 
25 years in the resins and plastics field 
Blaw-Knox Co. is equipped to offer plants 
tailored t« ndividual needs at minimum 
cos? 

36L Transistorized Temperature Controller 
Scale ranges for all standard calibrations 
covering temperatures from minus 320 to 
plus 3,000° F. Thermo Electric Co 


37A Water Supply Systems. Analysis, re 
search, design, wells, pumps, maintenance 
engineering. Layne & Bowler, Inc. Memphis 


38A Control Valves. Bulletin from Ham 
mel-Dah! Co. describes operating features 
of the newly-modified Hammel-Dahl stand 
ard 3000 series contro! valve 

329A Fan and Ejector Stack. The Outof 
Circuit PD Fan and Ejector Stack, made by 
Prat-Daniel Corp., is designed for the con 


veying or evacuation of erosive, corrosive, 
explosive, or high-temperature gas. Bulletin 


Telemetering Systems. Vapor Recovery 
Systems Co. offers booklet “A Comparison 
of Telemetering Systems,” also bulletin on 
pulse code telemetering 


41A Tower Packing Bulletin. Full technical 
information on Pail Rings and other tower 
packings from U. S. Stoneware 


42A Clarifier Bulletin. Technical dete on 
the Westfalia KG Clarifier, made by Centrico 


Inc 


43A Carbon and Graphite Structures. Com 
bustion chambers, reactor vessel linings 
bubble cap trays, packing support struc 
tures. Also “Karbate” heat transfer systems 
and “intalox” saddie packing in carbor 
National Carbon Co 


44. Stainless Steel Heat Exchangers. De 
tailed technical literature on multi-pass 
coolers, rebollers, condensers. Doyle & Roth 
Manufacturing Co 


45A Project Engineering, Every Badger 
project is headed by a “Key Man” who is 
slways @ Badge principle. Badger Manu 
facturing Co 


46A Filters. Horizontal plate filters, heavy 
duty water filters, disc plate trap filters 
Sparkler Manufacturing Co 


47A-48A US. Industrial Chemicals Co 
offers bulletins on zirconium and titanium 
sodium peroxide bleaching of pulp, silicone 
by sodium process, polyethylene in cooling 


tower grids, other technical developments 


49A Activated Carbon. Barnebey-Cheney 
offers regeneration service for all types of 


activated carbons 


50A “Products and Processes” Booklet 
Describes research in many fields at Union 
Carbide Corp 


SIA Equipment Fabrication. Sun Ship 
building & Dry Dock Co. specializes in fab 
rication and shipment of large processing 
units 


52L Magnetic Liquid Level Gage De 
tailed engineering data on new magnetic 
gage for liquid levels from Jerguson Gage & 


Valve Co 


53A Equipment Fabrication. Graver Tank 
& Manufacturing Co. has completed 100 
years of craftsmanship in steel! and alloy 
equipment fabrication 


54A Process Equipment. Transfer oi! heat 
ing systerns, jacketed kettles, gas precoolers 


converters, etc Whitlock Manufacturing Co 


55A_ Filter Equipment. Design and fab 
rication of all types of filtering equipment 
Eimco Corp 


56L High-Pressure Needle Valves. Bulletin 
from August Spindler & Sons, Inc., gives 
specifications of large and small high- 
pressure needle valves in 416 stainless or 
other alloys 


57A Drying Equipment. Research, engi 
neering, design, and production services on 
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drying problems aveilable trom Louisville 
Drying Machinery Unit, General Americen 


Transportation Corp 


S8A-59A Process Equipment. Pievdier Co 


division of Ptaudler Permutit | flers 
bulletins on “R” series react wiped-film 
eveporetors, heat exchangers, lite 
fuges conical dryer blenders d rsion 
mills 


60A Heat Transfer Systems Technical in 


formation from Monsante Chemical Ce 
Orgenic Chemicals Divisior on heating 
systems using Ar or 1248, a nompressur 
zed quid-phase, heat transfer fluid 


62A Pneumatic and Mechanical Conveying 


Systems. Fluor Products Co., Hartmann Div 
sior offers applicatior nfiormation on 
onveying, dust removal and classAying 
systems designed by Maschinenfabrik Hert 
mann A. G. Offenbach / Meir Germany 


512A Relief Valves. Bulletin from Crosby 
Valve & Gage describes complete line 


of Crosby relief valves 


63A Turbo-Mixers. From 2 in. to 20 ft 
diameter, Va to 500 hp Technical details 
from Turbo-Mixer Division, General Amer 


ican Transportation 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 78 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment 


65A Molecular Distillation Brochure. fully 
describes models and applications. Arthur 


Smith ¢ 


664 Swivel Joints. Eight basic styles, over 
500 models From high vacuum to 15,001 
Ib. /sq.ir from sub-zero temperatures to 


750° Continental Emaco Co 


67A Special Joints. Adsco Division, Yube 
Industries, Inc designs and manufactures 
many types of standard and special piping 


oints. Consulting services available 


68L Peristaltic-Action Pumps Bulletin fron 
American tInatrument Ce describes small 
and large models for purmg ng liquids 


through rubber or plastic tubing 


Molecular Sieve Adsorbents.§ Linde 
Co. offers data sheets on “Drying of Gases.” 


72L Differential Pressure Unit. Mode! 199 
differential pressure unit, made by Barton 
Instrument Corp, available for pressures 


to 6,000 Ib./sa.in. gauge 


73A SemiConductor Rectifier, Capacity of 
(Continued on page 82) 
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methods. Technical date from C. Sar 
gents Sons Corp 


23A Design, Engineering, Construction 
Services. New synthetic nitrogen plant 
built by Girdler Co. for Southern Nitrogen 
Co. will produce over 250 tons of ammonia 
a day 


24 1. Shriver & Co. exhibit at Exposition 
of Chemical Industries, New York Coliseum, 
Dec. 2, will feature new horizontal plate 
filter and new diaphragm pump 


25A Static Seals. Gask-O-Seals, product 
of Franklin C. Wolfe Co., Division of Parker 
Appliance Co., provide effective sealing in 
temperature range from minus 400 to plus 
1,000" F. for specific applications 


26A-27A Centrifugal Pumps. 70,480 com- 
binations from standard, stocked parts are 
possible in Worthington Corp.'s Standard 
End Suction Centrifugal Pump Line. In 
ron, steel, bronze, Worthite 


281 Vertical Chlorine Vaporizers. Stand- 
erdized, heavy duty type vaporizers for 
chlorine in sizes from 180 to 16,500 Ib./hr. 
Richard M. Armstrong Co 


29A Stainless Steel Reactor Vessels. Cru- 
cible Steel Co. of America offers booklet 
“Making the Most of Stainless Steel in the 
Chemical Process Industries.” 


JOA-3IA_ Engineering Services. Folder from 
Artisan Industries describes services they 
offer to the chemical, pharmaceutical, petro- 
leum, food, process, and electronics indus 
tries 


32A Filters. Industrial Filter & Pump Mig 
0. offers technical information on new 
vertical, bottom outlet, Type “152” filter 


33A Process Equipment Fabrication. Dryers, 
coolers, calciners, kilns. Individual units 
of complete systems including all ma- 
terials handling, processing, and storage 
facilities. Bulletin from C. O. Bartlett & 


Snow Co 


344A Materials Handling Equipment. Con 
veyors, feeders, grizzlies and screeis, eleva- 
tors. Bulletins from Stephens-Adamson Mfg 
35A Plants for Resins and Plastics. With 

years in the resins and plastics field, 
Blaw Knox Co. is equipped to offer plants 


tailored to individual needs at minimum 


Transistorized Temperature Controller. 
vale ranges for all standard calibrations 
overing temperatures from minus 320 to 
plus 3,000" F. Thermo Electric Co 


317A Water Supply Systems. Analysis, re- 
earch, design, wells, pumps, maintenence, 
engineering. Layne & Bowler, Inc. Memphis 


38A Control Valves. Bulletin from Ham- 
nel-Dehl Co. describes operating features 
the newly-modified Hammel-Dahl stand- 
ord 3000 series control valve. 


219A Fan and Ejector Stack. The Out-of- 
t PD Fan and Ejector Stack, made by 
Daniel Corp., is designed for the con- 
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veying or evacuation of erosive, corrosive, 
explosive, or high-temperature gas. Bulletin 


40L Telemetering Systems. Vapor Recovery 
Systems Co. offers booklet “A Comparison 
of Telemetering Systems,” also bulletin on 
pulse code telemetering. 


41A Tower Packing Bulletin. Full technical 
information on Pall Rings and other tower 
packings from U. S. Stoneware 


42A Clarifier Bulletin. Technical deta on 
the Westfalia KG Clarifier, made by Centrico 
Inc. 


43A Carbon and Graphite Structures. Com- 
bustion chambers, reactor vessel linings 
bubble cap trays, packing support struc- 
tures. Also “Karbate” heat transfer systems 
and “Intalox” saddie packing in carbor 
National Carbon Co 


44. Stainless Steel Heat Exchangers. De 
tailed technical literature on multi-pass 
coolers, rebollers, condensers. Doyle & Roth 
Manufacturing Co 


45A Project Engineering. Every Badger 
project is headed by a “Key Man” who is 
always a Badger principle. Badger Manv- 
facturing Co. 


46A Filters. Horizontal plate filters, heavy 
duty water filters, disc plate trap filters 
Sparkler Manufacturing Co 


47A-48A US. Industrial Chemicals Co 
offers bulletins on zirconium and titanium, 
sodium peroxide bleaching of pulp, silicone 
by sodium process, polyethylene in cooling 
tower grids, other technical developments 


49A Activated Carbon. Barnebey-Cheney 
offers regeneratio sc se for all types of 
activated carbo: 


50A “Products and Processes” Booklet 
Describes research ir any fields at Union 
Carbide Corp 


SIA Equipment Fabrication. Sun Ship 
building & Dry Dock Co. specializes in fab 
rication and shipment of large processing 


units 


52L Magnetic Liquid Level Gage De 
tailed engineering data on new magnetic 
gage for liquid levels from Jerguson Gage & 
Valve Co 


53A Equipment Fabrication. Graver Tenk 
& Manufacturing Co. has completed 100 
years of craftsmanship in steel and alloy 
equipment fabrication 

54A Process Equipment. Transfer heat 
ing systems, jacketed kettles, gas precoolers 
converters, etc. Whitlock Manufacturing Co 


55A Filter Equipment. Design and fab- 
rication of all types of filtering equipment 
Eimco Corp 

56L High-Pressure Needle Valves. Bulletin 
from August Spindler & Sons, Inc., gives 
specifications of large and small high- 
pressure needle valves in 416 stainless or 
other alloys. 


57A Drying Equipment. Research, engi 
neering, design, and production services on 
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drying problems available from Louisville 
Drying Machinery Unit, General American 
Transportation Corp 


S8A-S9A Process Equipment. Plaudier Co, 
division of Pfaudier Permutit Inc., offers 
bulletins on “R” series reactors, wiped-film 
evaporetors, heat exchangers, Titan centri 
fuges, conical dryer-blenders, dispersion 
mills 


60A Heat Transfer Systems. Technical in 
formation from Monsanto Chemical Co 
Organic Chemicals Division, on heating 
systems using Aroclor 1248, a non-pressur- 
ized, liquid-phase, heat-transfer fluid. 


62A Pneumatic and Mechanical Conveying 
Systems. Fivor Products Co., Hartmann Div 
ision, offers application information on 
conveying, dust removal and classfying 
systems designed by Maschinenfabrik Hart 
mann A. G., Offenbach/Main, Germany 


512A Relief Valves. Bulletin from Crosby 
Valve & Gage Co. describes complete line 
of Crosby relief valves 


63A Turbo-Mixers. From 2 in. to 20 ft 
diameter, V4 to 500 hp. Technical details 
from Turbo-Mixer Division, General Amer 
ican Transportation Corp 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 78 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


65A Molecular Distillation Brochure. Fully 
describes models and applications. Arthur 
Smith Co 


66 Swivel Joints. Eight basic styles, over 
500 models. From high vacuum to 15,000 
Ib./sq.in., from sub-zero temperatures to 
750° F Continental-Emsco Co 


67A Special Joints. Adsco Division, Yubs 
Industries, Inc., designs and manufactures 
many types of standard and special piping 
joints. Consulting services available 


68L Peristaltic-Action Pumps. Bulletin from 
American Instrument Co. describes small 
and large models for pumping liquids 
through rubber or plastic tubing 


71A Molecular Sieve Adsorbents. Linde 
Co. offers data sheets on “Drying of Gases.” 


72L Differential Pressure Unit. Mode! 199 

differential pressure unit, made by Barton 

Instrument Corp., available for pressures 

to 6,000 Ib./sq.in. gauge 

73A Semi-Conductor Rectifier, Capacity of 
(Continued on page 82) 


Spray Drying is the modern labor-saving process used to produce products with greater sales 
appeal, often at reduced production costs. Numerous processes in use today are subject to the 
same modernization as has been applied, with Bowen cooperation, in many leading industries: 


Electronic industry benefits by a 
high quality finely blended ho- 
mogenous Titania material which 
is easily extruded for special di- 
electric parts... 


FIRST 

SPRAY DRIED 
BY 

American 
Lava 


Patented Bowen air cooling fea- 
tures made possible the large pro- 
duction of thermoplastic and 
thermosetting resin powders . . . 


Evaporation loss of crude oil can 
now be reduced by 80-90 per cent 
with nitrogen-filled microscopic 
phenolic spheres which form vapor 
seal on stored crude oil. . . 


FIRST 
SPRAY DRIED 


Developing 
New Products on Bowen 


SPRAY DRY 


Controlled spherical shape, free- 
flowing characteristics and high 
density of spray dried Ferrites, 
makes possible superior perform- 
ance of electrical cores .. . 


FIRST 
SPRAY DRIED 


BY 
Stackpole 
Carbon 


New sterile Plasma Volume Ex- 
pander for intravenous injections 
has saved countless lives in both 
military and civilian use 


FIRST 
SPRAY DRIED 
BY 
Commercial 


Solvents 


ERS 


And, many other companies with 
whom Bowen has worked have 
pioneered with Bowen Equipment 
to produce a FIRST-of-its-kind 
product. Bowen engineers are 
available to work with you to 
incorporate Spray Drying in the 
production of your products 
Whether you are producing a high 
cost quality product or a basic 
material in quantity where low 
cost is the determining factor, you 
should investigate Spray Drying 


Write for this 
Interesting Book 


THE BOWEN 
LABORATORY 
SPRAY DRYER 


We will be glad to 
send it— No obligation 


BOWEN ENGINEERING, INC. 
NORTH BRANCH 13, NEW JERSEY 


Plaskon 
Always Offer You More! 
ri 
gecosnized eader Spray Dryer Engineering Sinc® 
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Engineering Data . . . 


(Continued from pege 77) 


letin from Corning Glass Works lists over 
100 troublesome chemicals that can be 
handled Drawings, charts, and many 
photos. 


312 Bronze and tron Body Valves. 136 
page hard-cover book treats complete line 
of valves made by Fairbanks Co. Includes 
helpful technical data for initial design 
of piping layouts. 


314 “Fluid Energy” Pulverizing Mills. The 
“Jet-O-Mizer,” produced by the Fluid 
Em gy Processing & Equipment Co., con 
trols grinding action, classification, quality. 
Bulletin. 


315 Steam-Jacketed Valve Bulletin. Re 
vised bulletin discusses in detail the prin- 
ciple and operation of the non-lubricated 
splitplug valve made by Gato Valve Co 


316 Unit Heater Booklet. 26-page bro 
chure from Westinghouse Electric, Sturte 
vant Division, describes construction and 
application of new line of commercial and 


industrial unit heaters 


317 Control Valves Balanced, single 
seated, tight-closing. Bulletin from Schade 
Valve Manufacturing Co 


318 Instrumentized Weighing Systems. 
Bulletin compares batch-in, batch-out, and 
continuous weighing processes, and ex 
plains assembly of completely automatic 
weighing systems. Weighing and Control 


Components, Inc 


319 Inert Gas Generators. Wide range 
of standard models using either gas or oil 
as fuel. Multiple-burner units available for 
very large capacity requirements. All 
units are package type with all controls in- 
cluded, Bulletin from Thermal Research & 
Engineering Corp 


320 Forged Steel Valves. Catalog trom 
Orbit Valve Co. gives specifications and en- 
gineering data, prices, on forged steel ASA 
class valves. Available with full round or 


venturl openings. 


321 Industrial Oil Heaters. Adapted for 
heating transfer oils or other liquids to 
temperatures up to 600°F Complete 
technical information from Cleaver-Brooks 


Co. 


322 Direct-Driven Fans. 
Aerovent Fan Co. gives details on new 
“LS” type direct-driven fans designed for 
low static pressure ranges. Ring, square 
panel, or duct types, in sizes from 24 to 
48 in 


Bulletin from 


323 Diaphragm Spray Nozzle Data Sheet. 
New design equipped with manually-oper- 
ated shut-off. In brass with internal Monel 
strainer. Wide choice of interchangeable 
orifice tips. Spraying Systems Co 


324 High-Capacity Chlorinator, Can meter 
and feed up to 8,000 Ib. of chlorine/24 
hr. Feed rate may be adjusted manually or 
controlled automatically on a flow propor- 
tional or selective rate basis. Brochure from 
Wallace & Tiernan, Inc 
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325 Steam-Reactivated Dehydrators. For 
drying instrument sir or process gas. Aveail- 
able in 11 sizes, from 10 to 1,000 std. cu.ft./ 
min. (air at 70° F. and 100 Ib./sq.in.). De 
tails from Selas Corp. of America 


326 Tempersture Monitor. A scanning and 
indicating device that automatically checks 
the temperatures of up to 40 thermocouples 
in the range of 100 to 400°F. every 10 sec 
Technical data from Pickard and Burns, Inc 


327 Variable-Orifice Desuperheater. Bul- 
letin from Copes-Vulcan Division, Blaw- 
Knox Co., gives schematic illustrations ord 
explanatory text outlining working principle 
of their new advanced-design desuperheater 


328 Continuous Strainer Bulletin. Design, 
operation, applications, advantages of Merco 
Rotary and Merco Bantam strainers. Sec 
tional line drawings and standard specifica 
tions. Dorr-Oliver, Inc. 


329 Moisture Content and Density Instru- 
ment. The “d/M-Gauge” is a new portable 
field instrument for rapidly measuring mois 
ture content or density of a wide range of 
organic and inorganic materials by measure 
ment of the “scattering” of radioactivity 


Details from Nuclear-Chicago Corp 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


634 Butadiene Tech- 
nical Manual. Petro 
Tex Chemical Corp 
offers what is claimed 
to be the first tech 


\ 
> nical menual ever 


Beracres 


printed on subject of 
butadiene The 42- 
page book contains 
= complete physical 


properties, polymeri 
zation data, chemical 
properties, detailed information on all prin 
cipal butadiene reactions it includes @ 
series of six “family trees” showing the 


chemical structure of present and potential 


products resulting from various classes of 


reaction. cites some 286 literature refer 


ences. Book should be of use to those in 


elas 
To 


terested in butane-based hydrocarbons 
tomers, fibers, plastics, coatings, et 
obtain copy circle number 634 on Data Post 


Card 


Continued on page 84) 
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(Continued from page 80) 
10,000 amp. at 300 v., de. Transformer & 
Rectifier Division, 1-T-E Circuit Breaker Co 


74L Vertical Jacketed Pumps. For pump 
ing liquids such as sulfur, phthalic anhy- 
dride, resins, waxes, etc., which tend to 
solidify or become viscous at low tempera 
tures. Bulletins from Lawrence Pumps, Inc 


75A Fluid Flow Systems. Bulletin from 
Foxboro Co. describes features of the 
Foxboro Model 59 flow control system 


76A Equipment Design, Engineering, Fab- 
rication. In steel, stainless steel, copper, 
aluminum. Acme Coppersmithing & Ma- 
chine Co 


81A Spray Drying Book. Bowen Engineer 
ing, Inc. offers free book “The Bowen 


Laboratory Spray Dryer.” 


83A Heat Transfer Medium. Dowtherm, 
product of the Dow Chemical Co., provides 
temperatures to 750° F. at pressures below 
150 |Ib./sq.in. Technical data available. 


85A Equipment Fabrication. in stainless 
steel, aluminum, Monel, Inconel, all clad 
materials, nickel-plated steel. Catalog file 
and chemical engineering file from Koven 


Fabricators, Inc 


Crystallizers. Conkey  crystallizers 
provide premium crystals, operating econ- 
omy, low erection cost. Chicago Bridge & 
Iron Co 


89A Pump Data. Full technical data avail 
able from Aldrich Pump Co. on their com 


plete line of process pumps 


93A Dust Collector Bulletin. Describes 
the Mikro-Pulssire, made by Pulverizing 


Machinery Division, Metals Disintegrating 
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Co No internal moving parts, continuous 


automatic cleaning 


95A Heat Exchangers. Creative engineer 
ing and precision manufacturing on tap at 
Yuba Consolidated Industries, Inc 


97A Carbon Monoxide Plants. Consulting 
services on cost analyses and technical 
aspects in design and manufacture of com- 
plete plants or components. American Air 


Liquide. 


99A Heat Exchangers. Engineered to spe 
cial as well as standard specifications. M. W 
Kellogg Co 


1OIA Process Compressors. Ingersoll-Rand 
offers information on several types of proc- 
ess compressors for pressures up to 35,000 


Ib./sq.in 


103A _ Teflon Control Valve. Body, stuffing 
box, integral seat, internal ports precision 
machined from solid block of Teflon. Com 
plete details from George W. Dahli Co. 


105A Dry Separation Systems. Heavy duty 
vibrating screens, air tables, stoners. Sut 
ton, Steele & Steele, Inc 


107A Tower Packing Booklet. Comprehen 
sive booklet from Harshaw Chemical Co 
discusses application of Tellerettes to tower 


packing 


109A Control Valves. Low initia! cost, low 
maintenance and spare parts inventory. 
Annin Co 


Tubular Products. Seamless and 
welded tubular products, seamless welding 
fittings and forged steel flanges, in carbon, 
alloy and stainless steel. Babcock & Wilcox 
Co 


(Continued on page 84) 
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Uniform . . . thanks to gentle heat at high temperature 


Imperial Oil's massive heaters using 


Dowtherm provide 700" 1 


temperatures to reboilers 


proce ssing 


For processing uniform oils, Imperial Oil Limited 
uses the uniform heat-transfer medium—Dowtherm! 


To ensure product uniformity—such as 
color, odor, and re sponse to additives— 


Imperial Oil Limited of 
planned an oil processing sequence for 


Canada 


their new lube oil refinery at Edmon 
ton, Alberta 
process heating system using li juid 
Dowtherm 


dium 


Their plan included a 


the modern heat-transfer 


Essentially, their choice of Dowtherm 
was based on its high temperature 
stability. But study revealed cost and 
operating Savings as we ll. In addition, 
lower oil skin temperatures and ease 
of operation promised 
treatment of oil in process. 


Processors in other industries choose 


more geutle 


Dowtherm as the ideal heat-transfer 
medium also, because it overcomes 
most of the 


chemical mediums, hot water 


disadvantages of other 
direct 
fire and steam. In vapor systems, it 
provides temperatures to 

with fraction-of -a-de vree accuracy , 


What's 


more, heat transfer is completely TU 


at pressures below 150 psa ! 
form, eliminating local overheating and 


underheating 


Whatever your product profit by hav 
ing all the facts on Dowtherm and the 
more compact thinner walled equip 
ment its low operating pressure make 
possible, Write bow 
COMPANY, Midland, Michigan Dept 
BD-847]-1 


YOU CAN DEPEND ON 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


(Continued from page 82) 


113A Employment Opportunities. 
diate openings at Chemstrand Corp., for 
graduate engineers in chemical, mechanical, 
industrial, textile, and instrument engineer- 
ng 


115A Special Condensing Tower, The 
Convactor, made by Croll Reynolds Co., is 
an entirely new design of special condens- 
ing tower which offers important advantages 


m many proc esses 


117A Bulletin and Corrosion Guide. 12 
pege bulletin from Electro Chemical Engi 
neering & Manufacturing Co. describes proc 
ess equipment in wide variety of corrosion- 


resistant materials 


1IBA-119A Stainless Steel Heads. G. O 


Carlson, Inc maintains large stock of 


ASME 


stainless steel heads 


and Standard flanged and dished 
File folder available 


121A Activated Carbon Booklet. Pittsburgh 
Coke & Chemical Co. offers booklet “Pitts 
burgh Activated Carbons” describing use in 
both liquid and vapor phase applic ations 

Filtration Analysis Report. Eaton- 
Dikeman Co. will arrange for tests of their 


filter papers in your own plant without cost 


123A Ethylene Oxide Plants. New $!! 
million ethylene oxide and glycol plant 
under construction by Lummus Co. for 
Calcasieu Chemical Corp. is the third of its 


type 


Filtration Data. Product literature 
from Cuno Engineering Corp. gives data on 


several distinct types of filter media 


125R Tantalum Test Kit. Corrosion test kit, 
available without charge to research tech- 
nicians, contains both tantalum wire and 
sheet. Fansteel Metallurgical Corp 
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126TL Chlorination Bulletin. Technical in- 
formation from Wallace & Tiernan, Inc. on 
their industrial chlorination systems. 


12681 Protection Systems. ndi- 
vidually designed for each application to 
prevent corrosion of buried or submerged 
metal structures. Bulletin from Electro Rust 
Proofing Corp 


127A Flexible Metal Hose. Consulting and 
design engineering services offered by 
Packiess Metal Hose, Inc. on applications 
of their packless, seamless, flexible metal 
hose 


126L Filters. Standard ClaRite filters in 
three types of filter membranes, 5 to 185 
sq.ft. of filtration area in carbon steel, 
stainless steel, or lined carbon steel. Tech- 
nical data from Croll-Reynolds Engineering 


Co 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


635 Portable Liquid Nitrogen Refrigerator. 
A new unit, developed by the Linde Co., 
consists of a double-walled jacket of 
Heliarc-welded stainless steel insulated by 
a vacuum-powder combination. The inner 
container is filled with liquid nitrogen at a 
temperature of mirws 320° F. Storage bas 
kets filled with the material to be frozen or 
stored are lowered into the liquid nitrogen 
The unit will then hold the material at a 
constant temperature of minus 320° F. A 
single charge of liquid nitrogen will last up 
to 34 days. Fully charged, the unit weighs 
only 115 pounds. For further information 
circle number 635 on Data Post Card 


(Continued on page 86) 


129R Oil Reclaimer Systems. Continuous 
all-electric, automatic operation, low operat- 
Bulletin from Hilliard 


ing temperature 
Corp 


131R Air-Cooled Condenser. Bulletin from 
Niagara Blower Co. describes their Aero 
Vapor Condenser, said to produce higher 
vacuum with economies of power and 
steam 


1324 Heat Exchangers. Spiral and plate 
types available from American Heat Re- 
claiming Corp 


133A Employment Opportunities in Liquid 
Metal Engineering. Chemical, metallurgical, 
other engineers needed at Argonne National 
Laboratory 


1344 Wire Cloth Reference Manual. De 
scribes woven wire conveyor belts in any 
size, mesh, or weave. Cambridge Wire 


Cloth Co 
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Packaged Air Heaters. Rated outputs 
to 20,000,000 B.t.u./hr. Thermal Research 
& Engineering Corp 


136L Multi-Stage Ejector. For attainment 
of extremely low absolute pressures. 
Graham Manufacturing Co 


137A Industrial Furnaces. 
flow furnaces, made by PetroChem Develop- 
ment Co., insure uniform heat distribution, 


Petrocherm-|so- 


maximum fuel efficiency. 


138L Small Corrosion ~Resistant Pump. 
“Minilab” rotary pump, made by Eco 
Engineering Co., available in Hastelloy C 
and Teflon construction for applications 
from 0 to 2 gal./min. Complete specifica- 
tions and pump curves available 


139A Diaphragm Control Valves. Avail- 
able for any flow from 0 to 4,000 gal./min. 
Kieley & Mueller, Inc 


140L Teflontined Pipe and Fittings. For 
pressures from full vacuum to 400 Ib./ 
$q.in., temperatures from minus 90 to plus 
400° F. John L. Dore Co 


141A Porcelain Raschig Rings. Bulletin 
containing description and specifications 
Lapp Insulator Co 


142L Exposition of Chemical Industries. 
The 26th Exposition of Chemical Industries 
will be held Dec. 2-6, 1957, at the New 
York Coliseum 


143A Syloids. 


son Chemical Co. on use of syloids as 


Technical data from Davi 


flatting agents for vinyls, lacquers, and 
varnishes, thickening agents for resins and 
inks, many other applications 


144L Safety Heads. Any specified pres 
sure from 3 to 100,000 Ib./sq.in., sizes from 
Y% to 36 in. diameter, special sizes to 
any specification. Black, Sivalls & Bryson, 


Inc 


145A Leakproof Pump 


bines pump and motor in single, leakproof 


Chempump com- 


unit. No shaft sealing required. Tempera- 
tures to 1,000" F., pressures to 5,000 Ib./ 
sq.in. Details from Chempump Corp 


147R Polymer Pilot Plants. Crawford & 
Russell, Inc. offers bulletin with technical 
discussion of polymer pilot plant design 
factors. 


148L Vertical Industrial Pumps. Bulletin 
from Layne & Bowler Pump Co. gives 
details of new line of vertical pumps. 
Capacities from 20 to 3,000 gal./min., 
heads to 600 Ib./sq.in. 


149A On-Site Oxygen Generation Units. 
Air Products, Inc. will build, operate, and 
maintain oxygen production facilities on 
client's site without capital investment on 
part of client 


150BL Duplex Disperser. Produces finished 
homogeneous batches without further mill- 
ing for majority of present inks and paints. 
Troy Engine & Machine Co 


151A Alloy Valves. Complete line inclua- 
ing gates, globes, angles, checks, “Y’s”, 
relief, flush bottom tank valves—for pres- 
sures from 150 to 1,500 WP. Wm. Powell 
Co 

(Continued on page 86) 
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built into every 


7500 GAL. SPRINKLER TANK 
84" x 26'3” 


- iat 
a> 


<= 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and alloys in 
cludes: High pressure vessels built to ASME, 
A.P.!. Codes; extractors; mixers; stills; kettles; tonks; 
stacks; breechings; hot transfer lines; large diame 
ter fabricated piping and plate exhaust ducts; 
shop and field erected storage tanks; high vacuum 
testing. 


= 4 80’ DIA. CLARIFYING TANK — 
FIELD ERECTED 


STAINLESS STEEL CONCENTRATOR WITH 
7'6" OD VAPOR HEADS 


~ 


DRYING DRUM OF STAINLESS STEEL 


SPECIALISTS IN INTRICATE 
FABRICATION USING: 


STAINLESS STEEL - ALUMINUM 
MONEL - NICKEL - INCONEL 
ALL CLAD MATERIALS 

NICKEL PLATED STEEL 


Telephone: FOxcroft 6-0400 


FABRICATION TO ALL AS.M.E. CODES Coll or write for a consultation with oa 


trained KOVEN representative, and send 


See Sweet's Catalog File and Chemical for Bulletin #550. Members of Stee! Plate 


Engineering File 


Fabricators Association 


KOVEN FABRICATORS, INC. + 91 E. DICKERSON ST., DOVER, NEW JERSEY 


PLANTS, JERSEY CITY, N. J, DOVER, N. J, TRENTON, N. J 
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(Continued from page 84) 


152L Spray Nozzle Catalog. Lists nozzles 
in complete range of sizes and capacities 
in brass, bronze, stainless steel of any 
other machineable metal. Spray Engineering 
Co. 


153A Process Equipment. Chemical serv- 
ice valves, automatic filters, process pumps, 
heat exchangers, steam jets, tower sections, 


etc. Duriron Co 


1544 Wire Cloth Catalog. Describes com 
plete line of woven wire cloth and wire 
cloth parts in all malleable metals. Newark 
Wire Cloth Co 


155A Mixer data. 
from Read Standard, division of Capitol 


Complete information 


Products Corp.,, on Readco mixers, avail- 


able in capacities from 150 to 900 gal 


156L All-Plastic Gate Valve. Catalog from 
Vanton Pump and Equipment Corp. gives 
full details on new “Flex-Plug” valve 
Sizes from Va to 2 in. 


157A Hydrogen-Treating Catalysts. Ap- 
plication, process conditions, performance 
features, typical specifications on G-35 
hydrogen-treating catalysts given in bulletin 


from Girdler Co., Catalyst Dept. 


158TL Adsorbents, Desiccants, Dilvents. 
Samples and technical information available 
from Floridin Co., specialists in processed 
Fuller's earth, 


158BL Engineering and Contracting Serv- 
ices. C. W. Nofsinger Co. are experienced 
engineers and contractors for the petroleum 


and chemical industries 


159A Sulfur, Crude sulfur in any amount, 
in solid or liquid form, via vessel, barge, 
rail, or truck. Freeport Sulphur Co. 

160L Gasket Catalog. Chemiseal gaskets 
with a variety of filler constructions to suit 
every connection problem. United States 


Gasket Co 


161A Oxygen Generation Facilities. Linde 
Co. will build, operate, and maintain 
oxygen and nitrogen production facilities at 
your site. No capital investment on part 
of user, guaranteed price for oxygen. 


Process Equipment Catalog. Describes 
complete Hardinge Co. line—grinding mills, 
dryers, coolers, feeders, kilns, air classifying 
systems, etc. 


165A Design Construction Services. 
When considering expansion—“the most 
important investment you can make is in 
the creative ability of men.” Fluor Corp 


166L Filter Medium. Palmer Filter Equip- 
ment Co. offers technical information, rec- 
ommendations, and quotations on “An- 
thrafilr’ filter medium 


16688 Corrosion - Resistant Centrifugal 
Pumps. Catalog and performance curves on 
the Flex-Seal centrifugal pump, made by 
Bart Manufacturing Corp 


167BL Radioactive Waste Disposal. Com- 
plete sea disposal of radioactive wastes, 
pyrophoric materials, other dangerous and 
toxic materials. Crossroads Marine Dis- 


posal Corp 


167R Wood Processing and Storage Equip- 
ment. Chemical equipment bulletin from 
Wendnagel & Co. 


168A Crystallizer Bulletin. 20-page de- 
scriptive bulletin from Struthers-Wells Corp. 
gives operating data, recommended applice- 
tions, technical details on Krystal crystal 
lizers. 


169R Spiral Blade Mixer. Smooth, intimate 
blend without pileup. Catalog from Paul 
O. Abbe 


Three-Stage Ejector. Engineering 
data offered by Elliott Co. covers complete 
range of steam jet ejectors including single- 
stage, special corrosion-resisting, and various 
multi-stage types 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


636 Molecular Distillation Test Runs. Ar- 
thur F. Smith Co. announces that one of its 
Model “700” pilot molecular stills is now 
available for test runs and limited custom 
distillation. The high vacuum molecular 
still, located at the firm’s plant in Rochester, 
N. Y., is capable of feed rates up to 150 
Ib. /hr., and can process organic compounds 
with molecular weights to 1,250, and sili 
cones and halocarbons to 4,000. Cost of 
pilot runs or tests of customer's material is 
$125.00/day. Distillation is handled by « 
highly-skilled team of engineers. Further 
details and scheduling of tests may be ob- 
tained from Arthur F. Smith Co. 
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172L Self Balancing Indicator-Controller. 
For measurement and contro! of solution 
concentrations not recording 


Catalog from industrial Instruments, inc 


requiring 


covers complete line of conductivity cells 
and instruments. 


172BR High-Purity Fused Quartz, Date 
file on high-purity fused quartz and fused 
silica. Amersil Co. 


17384 9g quip 
coolers, ammoniators, granulators, elevators 
conveyors. Edw. Renneburg & Sons Co 


Dryers, 


173R Grinding Equipment. Bulletins from 
Pulva Corp. describe the Pulva-Sizer, a 
highspeed hammer mill, and the Com 
Bin Feeder, a combination surge bin and 


feeder. 


Spray ODryers. Nerco-Niro Spray 
Dryer Div., Nichols Engineering & Research 
Corp. will have experienced spray-drying 
engineers available for discussion at their 
booth at the Chemical Industries Exposition, 
New York Coliseum, Dec. 2-6, 1957 


175R Rupture Disk Catalog. 


Impervite rupture disks, available in dia 


Describes 


meters from 2 to 24 in. for pressures from 
full vacuum to 250 Ib./sq.in. at temperatures 
to 650° F. Falls Industries, Inc. 


176L Tubing Catalogs. Seamless and 
welded and drawn stainless steel tubing 
mechanical, capillary, hypodermic, aircraft, 
nickel and nickel alloy tubing, tubular fab- 
ricated parts. J. Bishop & Co. Platinum 
Works. 


176BR Standardized Rotameters New 
interchangeable float brings new simplicity 
to rotemeter instrumentation. Bulletin from 


Brooks Rotameter Co 


=Water Stills. Bacteria and organic-free 
still, automatic stills, new catalogs, from 
Barnstead Still & Demineralizer Co. 


177R Filtration Catalog. Describes line of 
filter presses made by D. R. Sperry & Co. 


178L Vibratory Feeders. Syntron vibra 
flow vibratory feeders assure smooth, even 
bulk materials flow, with variable control 
Complete catalog from Syntron Co 


179TR Graphite Burst Discs. Repleceable 
discs, mounted in permanent holders. Burst 
pressures from 5 to 75 \|b./sq.in. Accurate 
to plus or minus 5% of rated burst pres- 
sure. Sizes from 2 to 6 in. Delanium 


Graphite Co. 


179BR Block Type Graphite Heat Ex- 
changers. Sixteen models available with 
heat transfer areas from 4 to 200 saft 
Compact construction minimizes space re 
quirements, pressures 
of 100 and 200 Ib./sq.in. Delanium Graphite 
Co 

180L Counterflow - Reg ated = ton - Ex- 
changers. lon leakage said to be reduced 
to about Va of usual amount. _iilinois 


permits operating 


Water Treatment Co 


180BR Germanium Rectifiers 


rectification “packages” for operation of 


Complete 


electrolytic cells. Technical literature from 
Sel-Rex Corp 


(Continued on page 88) 
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for: /Premium crystals /Operating economy /Low Erection Cost 


If you have a product which can be marketed in severe service, yet is simple to operate and easy 
crystallized form—there are three reasons why Con- and inexpensive to maintain. 
key® Crystallizers can help you produce a top qualit WATE? 

Pq y (3) Less capital investment with CONKEY 
product at considerable operating economy—all at 


minimum investment: Building and floor space requirements are usu 


ally less for Conkey equipment. Conkey Crystallizers 
(1) Get a superior product with CONKEY are available for outdoor as well as indoor, integrally 
Crystals, large or small, are uniform as to size designed, installation. Or, you can order a Conkey 
and purity, free flowing, dust free. One look and Crystallizer to be preassembled before shipment 
they will command premium consideration. to help ease installation and erection costs 
Take advantage of Conkey experience. Consult a 
(2) Get operating economies with CONKEY Conkey Engineer or write the nearest CB&I Sales 


Each Conkey unit is designed to withstand Office for details. 


Above: Two Conkey Triple Effect Evap 
orator-Crystollizers used in 
producing ammonium sulphate 


chicago Bridge & iron Company 


Conkey equipment is fabri- Atlenta Birminghom © Bovten © Chicoge © Cleveland © Detro:t * Houten 
New Ovieans New York © Philedeiptie © Pittcburgh © Selt Lobe City 


cated and fully equipped CB&I Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
plants = panes by experi- REPRESENTATIVES AND LICENSEES 

enced field erection crews, Australie, Cube, Englond, France, Germany, italy, Jopen, Metherlends, Scotlend 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


GO: 


(Continued from page 86) 


161TR Portable Mixer Bulletin. 1/20 to 
5 hp. with « variety of speeds and motor 


enclosures. Eastorn Industries, Inc 


181BR Adjustable Sprocket Rim. The Bab 
bitt adjustable sprocket rim with chain guide 
allows operation of every valve from plant 
floor. Descriptive catalog sheet and prices 
from Babbitt Steam Specialty Co 


182BL Electronic - Controlled Laboratory 
Stirrer, Speed on direct drive ranges from 
400 to 5,000 rev./min. in stepless control 
Data from Ace Glass, Inc 


183A Batch Filters. Vertical leaf, vertical 
batch, horizontal, cartridge filters. Illus 
trated bulletins from Process Filters, Inc 


184L Fused Silica Laboratory Ware. Cru 
cibles, evaporating dishes, tubing and rods 
in all diameters and sizes. Bulletin from 


Thermal American Fused Quartz Co., Inc 


184R Process Equipment. Mechanical and 
heat transfer equipment, including custom 
designing and foundry service. Goslin- 


Birmingham Manufacturing Co 


185L Thermocouple Wire. Bulletin from 
Claud §. Gordon Co. gives specifications 
and data on Serv-Rite thermocouple wire 


and extension wire 


165R Centrifugal Pump Bulletin. Bulletin 
from Frederick lron and Steel, Inc. describes 
enclosed and open impeller types. Capa- 
cities from 50 to 700 gal./min. Heads from 
10 to 220 ft 


186L Plastic Ventilating and Exhaust Sys 
tems, Full technical details from American 
Agile Corp. on Agilene and Agilide cor- 


rosion resistant exhaust systems 


Condensers, 


166BL Process 


evaporators, kettles, ribbon mixers, agita 


Equipment. 


lors, reactors, pressure vessels, heat ex 
changers, reboilers. Manning & Lewis Engi 


neering Co 


187BL Industrial Irritant Protection. Ayerst 
Laboratories offer full information on “Kero 


dex" barrier creams for skin protection 


GRAPHITE 
HEAT EXCHANGERS 


(Continued from page 77) 


Operation of the polybloc exchanger is 
based on two main principles fluid flow is 
through short passages providing continu 
ous turbulence for highest possible heat 
transfer; use of molded graphite blocks with 
correct orientation of the crystals gives 
maximum thermal conductivity. Further tech 
nical details are contained in a bulletin from 
the manufacturer Circle number 631 on 


Data Post Card 


187R Multi-Wash Collectors. For ges cool 
ing and condensing, profitable by-product 
recovery. Claude B. Schneible Co. 


188TL Tankometer. For measuring tank 
contents from any distance away. Also 
hydrostatic gauges for all purposes 
Uehling Instrument Co. 


188BL Technical Date Books. Free catalogs 
from Lefax Publishers list more than 2,000 
pocket-size, loose-leaf technical data books 


188BR Process Equipment. Presses, gran- 
ulators, ovens, mixers, punches, dies, fillers 
Arthur Colton Co. 


1898L Grinding Bulletin. Describes full 
line of attrition mills, breakers, crushers, 
hammer mills, granulators, classifiers, etc. 
Baver Bros. Co. 


189TR Corrosion-Resistant Pipe and Tubing 
For operation up to 1,000 Ib./sq.in. and 
temperatures to 250° F. Fibercast Corp 


189BR Corrosion-Proof Pump. Capacities 
from 0.2 cc./min. to 4.5 gal./min. Catalog 
from Sigmamotor, Inc 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 78 to 


> GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


190TL Solids Meter, New Vibra Screw 
meters solids like liquids. Continuous flow 
rates from 1 oz. to 100 tons/hr. Vibra 
Screw 


1908L Spray Nozzle Catalog. Norzies cast 
or machined from standard or special cor 
rosion-resistant metals and materials. Binks 
Manufacturing Co 


191TR Heatless Air Dryers. Complete line 
of electric of steam regeneration dryers— 
automatic, semi-automatic, or manual opera- 
tion. Operating pressures to 5,000 Ib./sq.in 
Technical lierature from Kahn and Company, 


Inc 
191BR Tower Packings. 


single-partition rings, cross-partition rings, 
Berl saddles. Knox Porcelain Corp. 


Raschig rings, 


194L Plastic Pipe. Brochure from Kraloy 
Plastic Pipe Co. gives details on Kraloy 
PVC plastic pipe and Kraloy PVC high 
impact plastic pipe and tubing 


195T Pressure Vessels. Al! types and sizes, 
steel or alloy steel, for liquid or gas 
Posey tron Works, Inc 


195BL Castings. A special pump case made 
of Hi-Tensile iron is typical of accurate 
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and economical castings produced by Kutz 
town Foundry & Machine Corp. 


195BR Ejectors. To create vecuum, increase 
pressure, and to mix gases. No moving 
parts. Ingersoll-Rand 


1968L Low Temperature Separation Plants. 
For production of nitrogen, argon, ammonia 
synthesis gas, methanol synthesis gas, ethyl- 
ene, ethane, methane, carbon dioxide. 
Gesellschaft fuer Linde’s Eismaschinen A. G. 


1968R Stainless Pipe and Tubing. 
trated catalog and data tables from Swepco 
Tube Corp 


197T Electric Distributor. For push button 
control in distribution of dry bulk materials 
Hayes & Stolz Industrial Manufacturing Co 


197BL Portable Small Capacity Filters. For 
small batches where sludge or filter aid is 
required. Ertel Engineering Corp 


197BR Rotameters and Flow Indicators 
Bulletin from Schutte and Koerting Co. lists 
complete line available from stock. 


198TL Nuclear Services. 


integrated service for 


Comprehensive, 
development of 


peaceful uses of atomic energy. Astra, Inc 


198BL Thermo-Panel Coil. The Dean 
Thermo-Panel Coil can replace pipe coils 
with advantage in many applications. Com 
plete engineering and price data from Dean 
Thermo-Panel Coil Division, Dean Products 


Inc. 


199TL Flexible Hose. Catalog from Flex 
aust Co. shows new industrial applications 
of Flexaust hose and Portovent retractable 
ducts 


199BL Self-Aligning Coupling. New smooth 
seal, self-aligning coupling can be installed 
in 15 minutes or less. For light-wall stain 
less pipe lines. Swepco Fittings, Inc 


Machinery. 


Complete technical 


199R Chemical 
Mixers, kneaders, etc 
information from Charles Ross & Son Co 


Processing 


200B8L Precision Bore Tubing. Square, rec 
tangular, hexagonal, tapered. Available in 
Pyrex, Vycor, most electronic glasses. De 


tailed catalog from Wilmad Glass Co 


2006R Bin Level Indicator, Bulletin from 
Bin-Dicator Co. describes features of the 
improved Roto-Bin-Dicator 


201TL Spray Nozzle Selection Guide. 48 
page catalog from Spraying Systems Co 
gives complete performance data 


201BL Welded Aluminum Tanks. For stor 
age, pressure vessels, and processing equip 
ment. Built to A'S.M.E. Code specifications 
R. D. Cole Manufacturing Co 


201R Uninclosed Motors. US Electrical 
Motors offers their Type H uninclosed motor 
Permits more horsepower in a smaller 


package. Bulletin 


1BC Diaphragm Pump and Polar-Crank 
Drive. Will meter liquids accurately against 
pressures to 2,000 Ib./sqin. Rates to 400 
Milton Roy Co 


gal./min 


OBC Mixer Bulletins. Technical and desigr 
data in several bulletins from Mixing Equip 


ment Co 
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EMERY INDUSTRIES LICKS TOUGH PROBLEM: 


How to pump fatty acids 24 hours a day, 
7 days a week, and cut maintenance costs! 


Around-the-clock hydrolysis produces fatty acids from animal fats, tallow, palm, soy- 
bean, cottonseed and corn oils at Emery Industries plant in Cincinnati, Ohio. Pumps 
work on hot corrosive fatty materials 24 hours a day, seven days a week, and mainte- 
nance used to be a costly problem. Packings had to be replaced far too often. Valves 
needed frequent refacing. Wear of plungers was excessive. 


How Emery solved the puzzle: Looking for an 
answer to the problem of excessive downtime 
and maintenance, Emery conferred with 
several pump manufacturers. Aldrich was 
the only company to offer a pump better in 
both design and materials ...the fluid end 
being of stainless steel. Original, ineffective 
pumps were immediately replaced with 
Aldrich Triplex Pumps 

Result: Two Aldrich Pumps have pumped 


raw materials on a continuous basia since 
1948. T'wo more were installed for additional 
capacity in 1954. Maintenance costa have 
been reduced substantially. Downtime has 
decreased to a minimum, Operating efficiency 
is now at an all-time high and quality of pro« 

essing has improved. We'll be glad to send you 
full information on Aldrich Pumps and their 
advantages to you. Simply write Aldrich Pump 


Company, 20 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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at the 
COLISEUM 
NEW YORK CITY 


December 2-6, 1957 | 


CEP’S chemical engineer’s guide to the 


EXPOSITION OF 
CHEMICAL INDUSTRIES 


he Chem Show returns to New 

York bigger, more comprehensive, 
than ever before. That's the interpre- 
tation C/P’s editors came up with in 
previewing the exhibits for the direc 
tory which follows 

Always educational, always a source 
of contacts with the experts, the Expo 
sition’s 26th affair is expected to sur- 
pass those of the past in many respects 
One of these will be the emphasis on 
the technical backgrounds of the more 
spectacular equipment development 
and building accomplishments. 

The Exposition will feature many 
examples of automated processing 


operations; several will incorporate 
new applications of fundamental phe- 
nomena. Included will be a control 
panel for batching and proportioning 
liquids and solids in response to 
punched card instructions, plus many 
other exhibits of advanced, yet prac- 
tical, concepts 

In CEP’s Directory of Exhibits 
which follows, the abbreviated format 


employs this sequence 


* Booth number (correlates with floor-plan 
diagrams). * Company name and location 
* Major products plus items featured in ex 
hibit (when made available to CEP). * Key 
personnel (available through booths). 


rf 
dec 
| 


1302 AP.V. Co., Buffalo, N. Y. 
836 Adams Company, inc, P., Buffalo, 


N. Y. Porous stone filters; sample filtration 
system. R. P. Adams, P.; L. M. Rawlings; and 


sis. engrs. 
365 Aetna Scientific Company, Everett, Mass. 


Laboratory water stills and sterilizers, featur- 
ing automatic temperature and pressure con- 
trols. W. L. Putnam, pit. mgr., and F. T. 
Siragusa. 


841 Airetool Mfg. Ce., Springfield, Ohio. 
Air-powered tube and condenser cleaners, 
tube cutters and expanders, and pneumatic 
production equip. W. T. Hamilton, P.; |. T 
Thornton, sis. mgr; E. Krantz, 1. Brandon, 
J. O'Leary 


465 Alberene Stone Corp. of Virginia, New 
York, N. Y. Stoneware lab equip 


569 Allegheny tudilum Steel Corp., Pitts- 
burgh, Pa. S. S. plate and tubing for atomic 
energy and chem. fields 


1359 Allen-Scherman-Hoff Co., Wynnewood, 
Pe. Rotary feeders; samples of universal- 
slide and feed-check vaives. W. Mather 


955, 957, 959, 1439 Allied Chem. & Dye 
Corp., New York, N. Y. Broad line of chem- 
ical materials 


636 Allis-Chaimers Mfg. Co. Milwaukee, Wis. 
Motors, pumps, Texrope V-belt drive equip- 
ment, electro-chem. proc. equip., feature cont. 
compacting proc fine mesh 
Cooper, N. W. Landis, D. A. Wooley, dist. 
mgrs.; and J. L. Bertoli, W. J. Brennan 


100 Allis Co., The Louis, Milwaukee, Wis. 
Electric motors. Feature submersible, hollow- 
shaft, and synchronous induction motors. 
1. W Allis, P.; C. G. Skidmore, W. F 
Schrieber, F. G. Luber, W. E. Barta 


1067 Alloy Fabricators Div., Continental 
Copper & Steel Industries Inc., Perth Amboy, 


N. J. Corrosion resistant proc. equip. 


1167, 1169 Alloy Prods. Corp, Waukesha, 
Wise. 


22 Alloy Steel Products Co., Linden, N. J. 
Corros. resist. valves; feature size range and 
material availability. R. M. Davis, P.; H. C. 
Templeton, R. E. Bolle Jr 


1274 Alpha Plastics Inc., Livingston, N. J. 
PVC pipe, valves, and fittings; feature PVC 
drainage system to handle corrosive liquid 


waste. C. E. Harrader, P.; T. F. Long, VP. 


381 Alsop Engineering Corp., Milidale, Conn. 
Portable filtration. S. S. tanks. C. E. Crowley, 
bd. chmn.; S. Alsop, P.; H. Eustis, H. Popp. 


559 Aluminum Co. of America, Pittsburgh, 


Pa. Corros. resist. construction mils 


676 American Air Filter Co., Inc., Louisville, 
Ky. Filtering and dust control equip, heating 
and ventilating equip 


1056-8 American Heat Reclaiming Corp. 
New York, N. Y. Heat exchangers, feature 
spiral and plate types. J. J. Sheridan and staff. 


1126 American Gas & Elect. Service, New 


York, N. Y 


833 American Gas Furnace Co., Elizabeth, 
N. J. Natural gas and air burners, indust. 
heat treating 


1161 American Hydrotherm Corp., L. |. City, 
N. Y. Thermal engrs. & consultants; feature 
high temp. heating and cooling systems. B. S 
Breitman, A. Bellac, J. Pullman 


456, 506, 556 American Machine & Metals 
Inc., E. Moline, I. (See Tolhurst Centrifugels 
& Niagara Filters). 


1282, 1284 American Plant Equip. Co., Elize- 
beth, N. J. Pressure leaf filters, resin treated 
filtration fabrics 


190, 192, 196, 225 American Platinum Wks, 
The, Newark, N. J. Rare metals were, cate 
lysts & chemicals 


862 American Tool & Machine Ce., Boston, 
Mass. Basket centrifugals 


366 American Sterilizer Erie, Pa. Ster 
ilizers, surgical tables, lights; Cry-O-Therm 
cold gas sterilizer. E. Barry, div. mgr 


1390 American Well Works, Avrora, iil 
Pumps, water conditioning, and waste treat 
ment equip.; feature pilot plant size Homo 


mix cont. mixer, H. W. Hauser, dev. engr 


190, 192, 196, 225 Amersil Co. Inc. Mil- 
wavkee, Wisc. Fused quartz pipe ware 


412 Ampco Metal Milwaukee, Wis. 
Aluminunrbronze corros. resist. alloys; feature 
Ampco Metal, Grade-8, which inhibits stress- 
corrosion cracking w/o heat treatment 7 
Severson, J. Marischen, J. W. Nebel 


314 Analytical Measurements Chatham, 
N. J. pH meters. F.G. Paully, P.; K. J. Lesker 


1265 Anderson Co, The V. D., Div. of 
International Basic Economy Corp., Cleveland, 
Ohie. Centrifugal entrainment separators, 
steam traps 


175 Andrews-Knapp Construction Co., Inc., 
L. I. City. Homogeneous lead clad proc. equip 
A. P. Knapp, P.; J. E. English, J. E. Ewing 


95 Ansul Chemical Co, Marinette, Wis. 
Chemical products, dry chemical and water 
fire extinguishing equip; feature nitrogen 
hetro-cyclic products. Lb. C. McKesson, VP.; 
F. W. Wedge, Jr., others 


1383 Applied Research Laboratories, Glen- 
dale, Calif. Spectrochemical equip.; feature 
Quantrol X-+ay fluorescence instrument for 
non-destructive production-line analysis. P. S 
Goodwin, syst. div. mgr.; B. R. Boyd, H. W 
Calkins, J. E. VanDien, J. W. Anderson 


1079 Arenco Machine Co., New York, 
N. Y. Bottle and tube filling & packaging 
machy 


1221, 1223 Armco Steel Corp., Middletown, 
Ohic. tron & steel plates, sheets, strips, coil 
wire, etc, 


874 Artisan Metal Products, inc., Waltham, 
Mass. Engrg. and mfg. special equip. for 
process industries. C. W. Angell, L. J. Monty, 
K. Berrian, A. Gudheim 


1417 Arwood Precision Casting Corp., New 
York, N. Y¥. Precision castings, ferrous & non- 
ferrous alloys 


898 Assoc. Cooperage indus. of America, St. 
levis, Mo. Trade assoc. of wooden barre! 
indus. A. H. Knapp, exec. dir., and staff 


1424, 1426 Atlantic Research Corp, Alex- 
andria, Va. R&D consultants; feature rockets, 
rocket fuels, and testing devices. DeW. O 
Myatt, mgr. of dev; D. A. McBride, GE 
Pierce, R. Talton 


884, 686 Avrora Pump Co. (subsid. N.Y. Air 
Brake Co.), Aurora, I. Centrifuge! end tur- 
bine type pumps. G. W. Anderson, div. sis 
mgr.; J. Bals, C. Swenson 


346 Autoclave Engrs, Newark, N. J. Leb 
pilot plant high press. equip 
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Switch Ce. 


valves 


Florham Park, 


automatic 


847 Automatic 
NN. Solenoid 
transfer switches, electromagnetic control, W 
F. Hurlburt P; R. McCormick, F. P. Spinelli 
R. May, 7. Hacker, J. Platt 


operated 


1134, 1136 Automotive Rubber Co. Inc., 
Detroit, Mich. Rubber coatings for process 
equip 

660 Industries Inc. Providence, 
proportioning pumps, flow-tubes for 
fluid flow metering 


Liquid 


1002, 1004, 1006 Babcock & Wilcox Co, The, 
Tubular Prods. Div., Beaver Falls, Pa. Seam 
less & welded carbon alloy & SS tubing & 
piping 

45 Bailey 
Meters and 
formance Monitor, F. H 
R. S. Darke 


Meter Co, Cleveland, Ohie 
systems; feature Per 
Fellows, mgr, 


control 


Bossart 


190, 192, 196, 225 Baker & Co. Inc, New- 
ark, N. J. Precious metal catalysts, ware & 


rupture discs 


560, 609 Baker Perkins Saginaw, Mich 
Mixing and kneading machy. for chem. proc 


ind.; emphasis on large scale machy 


Wheelce 


Industrial 


Barrington, Ball 


Inetr 


instruments 


1374 Barber-Colman 
Div., Mich 


439 Barco Mig 
joints for pipe lines 


1035 Barish Pump Co., Inc., New York, N.Y 
52 Barneby-Cheney Co. Columbus, Obie. 


Activated charcoal, purification and recovery 
equip 

416 Barnstead Still & Deminerelizer Ceo. 
Boston, Mass. High purity water still, weter 
tester, U-V water sterilizer, D. G. Miller, A 
White, 5. Atkins 


127 «Baerrett-Crevens Co. Northbrook, 


Fork & lift trucks, indus. tractors 


1341 Bart Manufacturing Corp. Belleville, 
N. J. Electroplated nickel pipes, fittings, 
sheet & plate 


21 Belmont Packing & Rubber Co. The, 
Phila., Pa. Mechanical packings, asbestos, rub- 
ber, metal gaskets 


333 Beck Inst ts, Inc, Precess 
Instruments Division, Fullerton, Calif. inst 
for proc. anal. control; feature instr. for leb 
& indus. use. W. Rianda, J. Maypenny, M. K 
Howlett & staffs 


1096 Bel Art Products, West New York, 
N. J. Plastics for science and ind; feature 
polyethylene ware. K. Landsberger, P.; G. 
McClure, G. Tacopina 


166 Bemis Bros. Bag Co. Lewis, Me. 
Plastic, paper, cotton, burlap, & waterproof 
laminated textile begs 


68 Berger Mig. Republic Steel Corp. 
Centon, Ohie. 


340 Bethlehem Apparatus Co., Inc, Heller- 
town, Pe. Glassworking equip. for lab. & 
ind., mercury cleaning appar; feature Poly- 
mix burners for production. C. W. Nieman, 
P.; J. B. Lawrence, VP 


(Continued on page 92) 
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1253 Biach Industries Inc., Cranford, N. J. 
685 Bird Machine Co., So. Walpole, Mass. 


Centrifugal vac., and leaf-press. filters, centri- 
fuges; feature comprehensive range of solid/ 
liquid separating equip. G. Sherrerd, VP.; 
C. A. King, H. H. Shepherd, E. G. Piper 


900, 902 
Fabricated 


Bishop, J. & Co., Malvern, Pa. 
platinum and platinum alloys, 
clad metals, composite wires and 
precious metals. D. E. Lundy, L. 
Movies and others 


feature 
sintered 


1378 Bishopric Prods. Co., The, Cincinnati, 
Ohio. Stee! plate fabricators, tanks, hoppers, 
vats, etc. 


1319 Black Prods. Co. Chicago, Ill. 


core compounds, facings 


Fndry 


669 Black, Sivalls, & Bryson, Inc., Kansas 
City, Mo. Liquid level and press. control 
sysierns, feature controllers, transmitters, 
safety heads. C. T. Tonkin, R. H. Wheeler, 
J. F. Myers, A. R. Huse, A. Lyon, W. Whet 
stone 


581 Blaw-Knox Co., Pittsburgh, Pa. Design 
and build proc. ind. plants. Feature Nauta 
Mixer for quick dry mixing. W. C. Snyders 
Jr., W. Rodgers, G. E. Kopetz. 


325 Blickman inc., $., Weehawken, N. J. 
Fabricated alloy vessels for proc. ind., feature 
lab. equip. 8B. Blickman, T. Anker, B. L. 
Becker, T. B. Lanahan. 


68 Bolt & Nut Div., Republic Steel Corp., 
Cleveland, Ohio. (See Republic Steel Corp.) 


706 Bowen Engineering Inc., No. Branch, 
N. J. Spray drying equip., feature diversity 
and large tonnage cepacity dryers. D. A. 
Smith, VP.; W. T. Powers. 


37 Brabender Corp., Rochelle Park, N. J. 
Instr. for research and plant control, feature 
cont. automatic rapid moisture recorder. 


342 W. Brabender Instruments inc, So. 
Hackensack, N. J. Measurement and control 
of viscous, elastic and plastic mitls., feature 
rheometer, viscograph and similar equip. C 
W. Brabender, P.; A. O. Schmitz, & W. T 
Blake VP's; Mrs. M. Brabender, Treas 


1349, 1351 Bragar Co., Inc., Norman, New- 
ark, N. J. Sis. reps. for: Scam Instr. Co 
mfgs. modular annunciator; Hope Elect Prods 
Co. explosion-proof enclosures, starters & 
breakers; Conax Corp., explosive 
valves, hitemp. & press. thermocouples; 
West Intr. Corp. transistorized recording 
potentiometer. Reps. of each mfgr. 


circuit 


187 Bramley Machy. Corp., Edgewater, N. J. 
Process mixer-dispenser-kneader. 


360 Brinkman & Co., C. A., Great Neck, L. I. 
Lab balances and other equip., feature auto- 
matic photomicroscope, extremely accurate 
measuring and control devices. C. A. Brink- 
man, P.; sls. staff. 
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Valve warmer: Dean Thermo-Panel Coil 
Dean Products, Inc., Booth 184. 


Labs. 


viscosity 


Inc., 
con- 


885, 887 Brookfield Engrg. 
Stoughton, Mass. Automatic 
trols, lab mixers. 


998 Brooks Rotameter Co., Lansdale, Pa. 
Full-view indicating rotameters, fluid flow 
transmitters, feature Transi-Twins flow trans- 
mitting instr. D. N. Brooks, P.; S. Blechman 
& N. S. Brooks 

(Continued on page 94) 
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FLOOR—DIAGRAM OF SPACES 


The MIKRO-PULSAIRE* COLLECTOR! 


Here is the amazing story of a typical 
MIKRO-PULSAIRE installation . . . 
no maintenance down-time in more 
than six months of 24-hour, six-day- 
a-week operation on tough ground 
gypsum dust! That’s because the 
revolutionary jet-action cleaning prin- 
ciple eliminates trouble by eliminat- 
ing the gears, cams, chains and hoses 
of the conventional filter type unit! 
With no internal moving parts, and 
with continuous automatic cleaning, 
the MIKRO-PULSAIRE provides 
true economy in operation... at a 
filtering efficiency of 99.9% plus! 
There's a unit designed for every col- 
lection job. Bulletin 52A gives full 
particulars—it’s yours for the asking. 


We'll be glad to have the Mikro Man 
call to show you and your plant engi- 
neers the tremendous advantages of 
MIKRO-PULSAIRE. 


¢ at the time this advertisement was prepared 
* patents applied for 


Mikro: Pulsaire 
offers these advantages, 


No internal moving parts 

Continuous, automatic cleaning 
Maintenance practically nil 

No shaking or frictional action 

Low power requirements 

Efficiency — 99.9%+ 

Operating temperature limited only 

by available filter fabrics 

No primary collector required 

Suitable for special conditions 

High filter ratio 

Model 48-6 MIKRO-PULSAIRE—340 sq. ft of 
filter area— capacities 2000-5000 cim. Modu- 


lar construction permits selecting a unit for just 
about any dust collection job. 


PULVERIZING MACHINERY DIVISION 
ikro- METALS DISINTEGRATING COMPANY INC. 


32 Chathom Rd., Summit, New Jersey 
Visit the MIKRO Exhibit Booth 632, Chemical industries Exposition, New York Coliseum, Dec 2—6, 1957 
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1093 Brown, Judson G., Wakefield, Mass. 
Reversible filtration proc. completely auto 
matic; feature working model. Judson G. 
Brown 


1156 Browne-Morse Muskegon, Mich. 
Engineering, mfg. & install of lab furniture 
& equip 


1040 Bucket Elevator Co., The, Summit, N. J. 
Conveyor elevators for proc. ind., feature 
easily disassembled sanitary ss elevator. J. S 
Adey jr; J. 1. Collins 


937 Buffets Meter Co., Buffalo, N.Y. Indus 
liquid flow meters, featuring displacement 
type meters. H. F. Barrett, sis. mgr. & W. G. 
Carter, asst 


1376 Buffalo Wire Works Co., Buffalo, N. Y. 
Indus. wire and wire prods., feature indus. 
wire cloth, C. F. Scheeler Jr, P; J. M 
Scheeler, VP.; W. F. Scheeler. 


561 Buflovec Equip. Div, Blaw-Knox Co., 
Buffalo, N. Y. Chem. proc. equip., flakers, 
evaporators, classifiers, preheaters, sterilizers, 
coolers, dryers 


660 Builders-Providence 
8. 1. (See B-1-F Industries) 


Inc., Providence, 


9 Burling Instrument Co. Chatham, N. J. 
Temp. controls and equip., feature indust. 
temp. controls and limit switches. H. S. 
Burling, H. S$. Burling Jr., R. G. Ford. 


1358, 1360 California Pellet Mill Corp., 
Crawfordsville, ind. Pellet mills for proc. ind. 
and lab use; feature lab mill and sample 
pelleted mtls. C. N. Hultberg, VP; P. J 
Husting. 


918, 920 Callery Chemical Co., Pittsburgh, 
Pe. Boron and derivatives, feature develop- 
ments in boron technology. W. H. Schechter, 
VP; G. F. Huff & E. B. Ayres 


1443 Cambridge Corp., Lowell, Mass. 


376 Cambridge Instrument Co., Inc, New 
York, WN. Y. Precision electrical and me 
chanical measuring instruments 


1062 Cameron tron Works, Inc., Houston, 
Texas. Indus. non-lubricated plug valves. RB. 
Zorn, dist. sis mgr; J. Oliver, W. E. Wagner 


803 Carbone Corp., The, Boonton, N. J. 
Carbon prod., feature Polybloc impervious 
graphite heat exchanger, impervious graphite 
rupture discs. E. P. Eaton Jr., P.; M. J. Winson, 
R. L. Seidler. 


1222, 1224 Carborundum Co., The, Carbo- 
rundum Metals Co., Division of, Niagara Falls, 
N. Y. Ceramic and refractory prods. and 
zirconium, feature first comm. Zr equip. 
N. C. Bartholomew, VP.; H. A. Andersen, 
W. T. Stephens, A. T. McCord 


1255 Carlisle Ges Burners, Millville, N. J. 
Lab & shop gas burning apparatus. 
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Spiral heat exchanger: American Heat Reclaim- 


ing Corp., Booths 1056-8 


1230, 1232 Carpenter Steel Co., Alloy Tube 
Div., Union, N. J. Supply welded SS and high 
alloy tubing and pipe, feature new mitl. P. L. 
Coddington, Gen. mgr.; W. R. Staples 


1321, 1323, 1325, 1327 Carrier Conveyor 
Corp., Lovisville, Ky. Vibrating spiral, heat- 
ing conveyor, vibrating cooler, mech. variable 
rate feeder, feature vibrating “air slide.” 
R. M. Carrier Jr., P.; J. M. Morris, VP; R. W. 
Evans, J. Chahbandour 


(Continued on page 96) 
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WHAT YUBA MEANS BY 
ENGINEERED HEAT EXCHANGERS 


The manufacturer of heat exchangers is the sales 
engineer who services your account...the design 
engineer who designs the equipment and selects 
the materials...the welding engineer who speci- 
fies the welding procedures...the quality control 
engineer who sees that incoming materials meet 
specifications . . . that top-quality work is per- 


YUBA 


CONSOLIDATED INDUSTRIES, INC. 
New York Soles Office, 530 Filth Avenve 
Bronch Offices ond Representotives in Principe! Cities 


CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol. 53, No. |!) 


formed at every stage of manufacture ...and the 
production control engineer who schedules your 
order so it will arrive the day you need it. 
These competent people are to be found at 
YUBA’s plants, in both the East and the West, 
where heat exchangers are made. Call YUBA for 
creative engineering and precision manufacturing. 


Divissons Manufacturing Heat Exchangers 

Vube Trensfor Divisen, Honesdale, Pe. 
California Steel Products Division, Richmend, Calif. 
Adsce Division, Buflate, Y. 
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90 Carver inc., The Fred $., Summit, NJ. 
Hydraulic filtration equip. and low temp 
dryit.q proc.; feature crystallization, separation 
and drying proc. W. S. Carver, P.; K. A 
Topps, VP.; R. W. Carver. 


1165 Catalytic Combustion Corp., Detroit, 
Mich. Catalytic-oxidation removal of fumes, 
gases, odors. 


842 Centrico Inc,, Englewood, N. J. Jet-O- 
Matic nozzle separator for pilot plant work, 
pilot plant “De-Sludger” for liq/liq separa 
tion, countercurrent extraction. J. Spieker- 
man, Secy.; C. H. Maass, sis P. Stahl. 


602 Chemical & Indust. Corp., The, Cin- 
cinnati, Ohie. 


1064 Chemical & Pharmaceutical ind. Co., 
inc.,, New York, N. Y. Agents for pharma. 
ceutical mfg. equip; feature “Erweka” all- 
purpose unit, electric universal thermometer, 
2-color ampoule printer, suppository wrapping 
capsule-filling mach., 3-roller ointment 
P. R. Portie, R. D. Axel 


mach., 
mills 


618 Chemicolloid Laboratories inc., Garden 
City Park, N. ¥. Charlotte colloid mill, 


1220 Chemineer, Inc., Dayton, Ohio. Fluid 


mixing equip., feature experimental agitator 
w/ dynamometer, TurboTube agitator work- 
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ing model, portable agitator. R. A. Schaeffer, 
P.; 8. L. Bates VP; E. V. Goodwiller, Ch. Des. 
Engr. 

1070 Chemiquip Co., New York, N.Y. Pres 


sure snubbers, mercury traps. 


962 Chemopure Mfg. Corp., Newark, N. J. 
Industrial fungicides & preservatives featuring 
“Chemocide” materials, water-soluble salicyl- 
anilide and chlor-cresol. 


Corp., Philadelphise, Pa. 


canned pumps, for 


659 Chempump 
Seal-less centrifugal, 
liquids and slurries. 


868, 870 Chiksan Co., Brea, Calif. Swivel 


joints 


1423 Chrysler Corp., Missile Operns., De- 
troit, Mich. 


935 Clark Bros. Co., Div. Dresser Opns, 
Olean, N. Y. Engines & compressors. 


1387, 1389 C C Pump Mfg. Div., Clark- 
Cooper Co., Palmyra, N. J. Metering pumps, 
feature straight-plunger and diaphragm types 
R. A. Taylor, gen. mgr.; R. H. Sawyer, F. M 
Willis, M. Care. 


1278, 1280, 1309, 1311, 1313 Clark 
Co., Constr, Machy. Div., Benton Har- 
Mich. Materials handling sutomotive 


1276, 
Equip 
bor, 

equip 
1432 Clary Corp., San Gabriel, Calif. Com- 
puters 


993, 995 Cleveland Vibrator Co., Cleveland, 
Ohio. Air-operated bin vibrator. 
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Valve with electro-hydraulic operator: The 


Okadee Company, Booth 1386. 


158 Cleveland Worm & Gear Co., Cleveland, 
Ohie. Horizontal & vertical speed reducer 
units, precision mechanical variable speed 
drive. L. O. Witzenburg, VP; R. E. Dittoe, sis 


320 Col Instr ts Inc., Maywood, 
i. Electrometric scientific appar 
(Continued on page 98) 
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Lone THE BANE OF 
many chemical pro- 
cesses, carbon monoxide 
has suddenly become 
one of the most valuable 
raw materials of the 
ever-growing plastics | 
and allied industries. 
More important still is 
its method of production by low-tem- 
perature gas separation, in which 
techniques perfected by Air Liquide 
during the past 50 years have resulted in 
unprecedented efficiency, tremendous 
economies and maximum purity. 

Leading this highly specialized field in 
the United States, Air Liquide low-tem- 
perature gas separation plants, the first 
to be built in this country for the pro- 
duction of pure CO, have recently been 
completed in four widely separated lo- 
cations, and a fifth is under construction. 


Our entire technical 


including design, pro- 
cess, project and mech- 
anical engineers, backed 


| sand manufacturing staff, 


by a half century of 
world-wide experience, 
is at your service to assist 
you in applying low- 
temperature technology to your parti- 
cular needs whether your product 
requirements are carbon monoxide, 
oxygen, nitrogen, hydrogen or other 
gases, or a solution to purification 
problems. 

We shall be glad to consult with 
you regarding cost analyses and tech- 
nical aspects in the design and manu- 
facture of complete plants or com- 
ponents especially fitted to your needs. 
Write today for complete technical in- 
formation on our CO plants. 


AMERICAN 


In Canada: 
LAIR LIQUIDE, 


1111 Beaver Hall Hill, 
Montreal, Que. 


AIR LIQUIDE 


ENGINEERING & CONSTRUCTION DIVISION 


OLDEST IN EXPERIENCE — NEWEST IN DESIGN 
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1262, 1264 Colonial Plastics Mfg. Co., The, 
indus. Div., Cleveland, Ohio. Fabricated plastic 
prods., feature PVC prods. L. C. Jones, P; 
W. Hatfield, C. R. Owen 


50 Colten Co., The Arthur, Detroit, Mich. 
High speed mixing, filling, coating, drying, 
granulating, and tabletting equip. K. B 
Hollidge, VP; W. A. Doepel, sis; L. P. Gadia 


1044 Columbie-National Corp., Cambridge, 
Mass. Zirconium sponge, ingot & mill prods 


646 Combustion Engrg., inc., Raymond Div., 
Chicago, Ill. Pulverizing, air separating & flash 
drying equips., feature Raymond vert. mill, & 
flash drying syst. A. R. Jenny, sis mgr.; R. D. 
Nickerson, 4& others 


223° Commercial Filters Corp., Melrose, Mass. 
Ful-flo filters & honeycomb filter tubes, 
synthetic fibers for corrosive fluids. R. L 
Fielding, P; C. |. Wallace, J. R. Chisholm, A. E 
Poole 


Rubber & Plastics Corp. 
(See U. S. Stoneware.) 


Conneaut 
Conneaut, Ohio. 


899, 901, 903 Continental Can Co., inc., 
Robt. Gair Paper Prods. Group Fibre Drum 
& Corrugated Box Div. New York, N. Y. 
Fiber drums and corrugated boxes. 


1067 Continental Copper & Steel, 
Fabricators Div., Perth Amboy, N. J. Rotary 
vacuum dryer, alkyd resin installation. F. H. 
Golden, sis mgr; R. E. Nevett, A. Grodner, 
A. Cooper. 


1236 Continental Emsco Co., Los Angeles, 
Calif. Swivel joints for use from vac, to 
15,000 psi and sub-zero to 750°. W. T. 
Powell, VP; W. J. Alexander, H. J. Schlarb 
& others 


1059 Continental Mfg. Co., Cincinnati, Ohio. 
“Tufline” ss plug valves for vac. to 230 psi 
operation; feature 3-way valve. C. L. Reed Jr., 
P; F. A. Godley Jr., D. Sinkler. 


103 Cooper Alloy Corp., Hillside, N. J. 
Valves & fittings for extremely low & high 
temp. operation, ss fittings suitable for 
nuclear work 


1060 Corley Co., 
Horizontal, vertical, 
centrifugal packless pumps 
R. Harland, F. Delaney. 


Inc., The, Plainville, Conn. 
45°-mtd & submerged 
R. N. Corley, P; 


1110 Cornell Mach. Co., The, New York, 
N. Y. Versator for small flow rates, Micro- 
Sonic Separator, W. E. Buckley, P; J. M. 
Gulick, F. H. Vogel. 


134 Corning Glass Wks, Corning, N. Y. 
Glass ware and piping for lab and indust 
use, feature borosilicate glass valve with 


fiber glass-resin armor. O. M. Loytty, R. D. 
Sweigeart, & others. 


422 Crane Co., Chicago, tll. Corros. resist. 
alloy valves, feature valves of metals and 
plastic, special valves for AEC use. J. E. 
Bradbury, mgr., F. Wagner, & P. Basner. 


908 Crane Packing Co., Morton Grove, Ill. 
Mechanical seals, metallic, plastic and fabric 


packings. 
1045 Crawford Fitting Co., Cleveland, Ohio. 


1000 Crawford & Russell, inc., Stamford, 


Conn. Polymer plant engineering. 


1344, 1346 CroliReynolds Co., Inc., West- 
field, N. J. Refrigerating systems, vac. pumps, 
jet ejectors, feature “Convactor” recovery 
unit. D. H. Jackson, gen. mgr; P. E 
Reynolds, P; J. T. Reynolds & others. 


1344, 1346 Croli-Reynolds Engrg. Co. Inc., 
New York, N. Y. Heat exchangers, expansion 
joints, featuring ClaRite filtration equip. R. $ 
Croll, P; L. O'Hanlon, W. Korb 


1380, 1362 Cuneo Engrg. Corp., Meriden, 
Conn. Pressure filters, feature Auto-Klean 
metal edge type, Fio-Klean wire-wound type, 
Micro-Klean wool/cellulose cartridge type, and 
Por-Klean porous ss type. R. Scott, C. Wins 
low 


818 Davenport Mach. & Fdy. Co., Davenport, 
lows. Rotary dryers, rotary press dehydrat- 
ing equipment. L. W. Follett, VP; C. Hagen, 
W. Kemp, H. Carlton 


(Continued on page 100: 
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“Special” in Every Way 


Made entirely from Type 321 stainless steel, this unusual heat exchanger 
demonstrates The M. W. Kellogg Company’s ability to engineer and fabri- 
cate such equipment to special as well as standard specifications. In this 
case, special welding procedures were developed, as well as special methods 
of seal-welding tubes to tube sheets; special machining of the tube sheet 
was required for each tube; and special techniques were employed for 
testing. Special in every way, this unit is scheduled for special service in an 
English oil refinery. 


FABRICATED PRODUCTS DIVISION 


THE M.W.KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Conadtan Kellogg Company Limtied Toronto « Kellogg international Corp. Londons Kellogg Amervoan Corp. New 
Sects Keliogg, Parts Companhia Kellogg Brartictra, Rte d+ Janeiro « Companta Kellogg de Venetucia, Corecess 
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13° Day Co., The, Minneapolis, Minn. Dust 
filtration units, feature combination cyclone 
and filter, R. E. Gorgan, VP; A. E. Swanson, 
E. W. Anderson 


121, 122 Day Div., The J. H., of Cinn. Auto- 
matic Mach. Co., Cincinnati, Ohio. Kneading 
& blending equipment, feature double-disper- 
sion and Pony twin-blade mixers. J. L. Diltz 
sis mgr, |. Wershay, C. McBride, R. Mader, 
R. N. Harris 


184 Dean ThermoPanel Coil Div. Dean 
Prods. Inc., Brooklyn, N. Y. Valve warmer. 
M. Raskin,P; R. Raskin, M. W. Erlich 

1211, 1213 Delaval Separator Co., Pough- 
keepsie, N. Y. Centrifuges, hermetic sepe- 
rator, continuous desludger, plate heat ex- 
changer. G. F. Wheelwright Jr., W. C. Porch, 
F. E. Lawatsch, F. J. Lawry 


1187, 1189, 1193 Delaware Barrel & Drum 
Ce., Wilmington, Del. Molded poly- 
ethylene tanks, drums, fittings and faucets, 
feature Single-Trip molded PE drum. J. S. 
Heisler, VP; J. Barber, A. Starr, & others 


1076 Derrick Mfg. Co., Buffalo, N.Y. Hi-freq 
vibrating screens, conveyors, shakers. Feature 
H. W. Derrick, 


hi-speed screening machine 


R. G. Derrick, D. Redmond. 


1168, 1170 Despatch Oven Co., Minneapolis, 
Minn, Furnaces, ovens, dryers & sterilizers, 
etc. 


1201 Dexter & Sons iInc., Windsor Locks, 
Conn. Special weight fibers and papers, filters. 


907 De Zurik Corp., Sartell, Minn. Valve 
& machy, mfrs., feature non-lubricated eccen 
tric valve, knife gate valve. D. DeZurik Jr., 
R. Lombard, H. Lounsbery. 


204 Dicalite Dept. Gt. Lakes Carbon Corp., 
les Angeles, Calif. Mineral filters, diatomea- 
ceous silica filteraids, etc 


1295, 1297 Dore’ Co., J. L., Houston, Texas. 
pipe, teflon gaskets & tubing. 
P; J. S. Bawcom, VP 


Teflon-lined 


J. L. Dore’, 


531 Dorr-Oliver tnc., Stamford, Conn. Proc 
ind. equip., feature DSM Screen size sepa- 
rator, Mercone screening centrifuge. T. B 


Ford, E. L. Oliver, D. C. Reybold, VP's 


1429 Dow Chem. Co., The, Magnesium Dept., 
Midland, Mich. In conj. w/ The Saran Lined 


Saran-lined pump: Dow Chemical Company 
Booth 1429. 
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Pipe Co., feature complete line saran-lined 
transmission equip. for corrosive fluids. J. A. 
Kloustin, sls mgr; J. W. Reed, gen. mgr; 
E. &. Chamberlin, prod mgr. 


631 Downingtown tron Wks, Inc., Downing- 
town, Pa. Div. of Pressed Steel Tank Co. 
Stee! tanks, heat exchangers, steel plate 
constr 


987, 9869 Dracco Corp. Cleveland, Ohio 
Airstream conveyors, dust filters & collectors, 
feature filter for hot, corrosive dusts & fumes 
G. A. Giesler,P; H. W. Gaeckle, G. Schnieder, 
& others 


1150 Dravo Corp., Neville Pittsburgh, 
Pa. Process equip. feature agitated, rotary, 
conical dryer, vibrating screens & conveyors. 
O. F. Redd, R. J. Allison, G. W. Plohr 


Ducon Co., The, Mineola, N. Y. Dust 
wet dust 


1033 
control, package type centrifugal 
collector. R. R. Leech, K. A. Weits 

1289, 1291, 1293 DuPont Co., Polychem- 
icals Div., Wilmington, Del. Applications of 
Teflon fluorocarbon resins in chem. ind. W 
A. Franta, R. A. Kellar, 8. B. Fehr Jr 


1245, 1247, 1249 Duralab Equip. Corp., 
Brooklyn, N. Y. Design & mfg. lab furniture, 
feature hoods, sinks and base units. WN 
Ingarra, P; D. Kayne, L. P. Liano, R. E. Massa. 


1229 Durametallic Corp., Kalamazoo, Mich. 
Mechanical seals, metallic packings, oil pres- 
sure systems, feature “Circoilator” automatic 
oil pressure pump 


520, 532 Duriron Co. Inc., The, Dayton, Ohio. 
Acid-resist valves, pumps, pipe & fittings. 


1299, 1301 Dustex Corp., Buffalo, N. Y. 
Dust Collecting systems 


1049 Du Verre, Arcade, Resin- 
bonded fiber glass prods. T. F. Killeen, sls 
mgr; H. Hasbrouck, ch. engr. 


1275 Eastern Industries Inc., Hamden, Conn. 
Centrifugal pumps and mixing equip. for 
corrosive liquids. R. S. Hadley, K. D. Rose, 
J. Short, W. Olson 


822 Eastern Stainless Steel Corp., Baltimore, 
Md. SS sheets & plates. R. C. Cunningham, 
J. W. Stotlemyer, N. L. Ellis & E. Seth 


1046, 1048 Eastman Kodak Co., Rochester, 
N. Y. Photo film paper, appar supplies & 
chemicals. 


1120 Eaton-Dikeman Co., The, Mt. Holly 
Springs, Pa. Filter papers for indus. use in 
filter presses, and lab filter papers. T. H 
Logan Jr, K. Buff, F. T. Yeingst, C. E. Avery 


961 Eclipse Fuel Engrg. Co., Rockford, Ill. 


Package steam generators 


978 Eco Engrg. Co., Newark, N. J. Rotary 
& centrifugal pumps, portable pumping unit, 
“Minilab” rotary pump for lab or pilot plant, 
ss chemical faucet w/teflon seal rings. J 
Eisenberg, E. Anderson 


80 Eimco Corp., The, Salt Lake City, Utah. 
Agitators, ball rod & tube mills, vac. drum 
& disc filters. 


373, 375 Electric Hotpack Co. Inc., Phila., 
Pa. Design & mfg controlled temp. equip 
feature Controlled Temp environmental walk 
in rooms, and recirculating Tray Dryer. A. S 
Mann, exec VP and staff 


1152 Electro Dynamic Div., Gen Dynamics 
Corp., Bayonne, N. J. Electric motors & gen- 
erators. 
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Small laboratory compressor: Pressure Products 
industries, Inc., Booth 1180. 


1129 Electroweld Mfg. Corp., Erie, Pa. Steel, 


stone work. 


190, 192, 196, 225 Englehard Inc., Charles, 
East Newark, N. J. Indus. instr. pyrometers, 
thermocouples. 


190, 192, 196, 225 Englehard industries, 
Newark, N. J. (See Chas. Engelhard inc.) 


645 Entoleter Div., Safety Indust. Inc., New 
Haven, Conn. Centrifugal machines and filter 
dust collectors, feature CentriMil size reduc- 
tion, impact milling machs for high intensity 
mixing and for extremely high impact vel. 
R. J. Hoskins, G. B. Stearns, R. J. Fitzgerald, 
P. Whetstone 


909, 911 Eriez Mfg. Co., Erie, Pa. Perm. 
magnetic equip for process indust, feature 
electro-permanent magnetic vibratory feeders. 
R. F. Merwin, P; R. A. Roosevelt, N. Hirt, F. 
Anderson, & others. 


623 Ertel Engrg. Corp., Kingston, N. Y. 
(See Metal Glass Prods. Co.) Liquid handling 
equip filter presses, disk filters, plastic filters, 
etc. Feature ss totally-enclosed disk filter. F. 
J. K. Ertel,P; J. F. Schomer, G. P. Vogel, W. W. 
Bryant. 


971 Ethylene Chem. Corp., Summit, N. J. 
Plastic tubing 


1371, 1373 Exact Weight Scale Co., The, 
Columbus, Ohio. Predetermined weight scale 


1164, 1166 Fairbanks, Morse & Co., Chicago, 
ti. Electronic batching, weighing, conveying 
& loading. J. S. Peterson, C. G. Gehringer, 
J. T. Letkey 


1343 Fatcon Alarm Co., Summit, N. J. 


1174, 1176 Falcon Mfg. Div., First Machry 
Corp., Brooklyn, N. Y. Reaction vessels, agita- 
tors, cutters, mills, filter presses, heat ex- 
changers, feature ribbon blender. 


131 Falls industries Inc., Solon, Ohic. 
pervious graphite piping system, pumps in- 
corporating graphite construction, 
tube type absorption towers 


Impervite 


617 Fanstee!l Metallurgical Corp., Chicago, 
i. Tantalum processing equip. Featuring 
tantalum electric immersion heaters. L. Scrib- 


ner, C. A. Hampel, J. V. DiMasi, A. L. Percy 


158 Farval Corp, The, Cleveland, Ohio. 
Centralized lubrication systems, spray lubri- 
cation systems on gears & slide surfaces. L. O 
Witzenburg, VP; E. J. Gesdorf, H. H. Platek. 


(Continued on page 102) 
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what assures a 


GOOD COMPRESSOR for PROCESS 


ELECTRIC-DRIVEN horizontal 4000-hp HHE compressor on multiple-gas 
service, compressing air to 645 psi, nitrogen to 330 psi and natural 


ges to 440 psi simultaneously in an ammonia plont. 


STEAM-DRIVEN compressors with non-lubricated 
cylinders handling hydrogen chloride gos ot In process jobs, any interruption of the cycle often 
+54 degrees below zero, means large loss of production, expensive repairs, and 


3 , introduction of hazardous conditions. In manufacturing 


REG 
‘A = compressors for these jobs, there is one ingredient 
ital 
most vita 


te 
be That ingredient is knowledge. The compres- 
sor manufacturer must know how to predict 
conditions in the process which might force 
a shutdown, and must know how to meet 
those conditions with a compressor which 
will minimize the possibility of a shutdown. 


GAS-ENGINE compressors with non-lubricoted 


compressor cylinders on hydrogen recycling duty Such knowledge is obtained only through years of 


actual experience in designing, building and applying 
compressors for all sorts of processes, for handling all 
kinds of gases, and for any range of pressures. 


Ingersoll-Rand has more of that kind of experience 
than any other compressor builder. For information on 
process compressors for pressures up to 35,000 psi, 
contact your I-R representative or write direct. Ask for 
your copy of Form 3132A. 


. @rations these ore tandem units driven by 


COMPRESSORS + GAS & DIESEL ENGINES - PUMPS - AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 


on Ingers oll- Rand 


11 Broadway, New York 4, N.Y 
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111 Federal Refractories Corp., Mineral City, 
Ohie. (See U. 5. Stoneware.) 


1391 Fibercast Corp. The, Send Springs, 
Okla. Fibercast tubing & line pipe and fittings. 
J. Hutchinson, H. D. Boggs, E. D. Edminston. 


1158 Filterite Corp., Timonium Md., Filter 
vessels, broad range of cartridge filters for 
particle selection 100 down to | micron. 


456 Filtration Engrs. Inc., Newark, N. J. 
Design & mfr all types continuous filtration 
equip, featuring pilot plant units used to 
design large commercial units. H. M. Small, 
sls mgr; L. A. Jauhola & J. M. Stauffer 


854, 856 Filtros, E. Rochester, N. Y. 
Porous ceramic prods. 


1450 Finn Aeronautical Div. Finn & 
Hawthorne, N. J. Vibration absorption & 
isolation for machy 


872 Fischbein Co., Dave, Minneapolis, Minn. 
Portable bag closer. 


496, S45 Fischer & Porter Co., Hatboro, Pa. 
Process instrumentation, chlorination equip, 
data reduction & automation, feature magnetic 
flowmeter, redox-potential cell, electronic tank 
K. Fischer, 
Haskett & W 


level gauge & many other items 
P; R. Rice, R. Shapcort, J 
Conway 


386 Fisher Scientific 
Lab appar & feature controlled 
potential electro-analyzer, “Partitioner” for 
petrochem analysis. C. C. Lang, P. Stoddard, 
R. Schlick, F. Brewer, G. Lord. 


Co., Pittsburgh, Pa. 


reagents, 


1095 Fitzpatco Corp. Div. of W. J. Fitzpatrick 
Co., Chicago, til. 


49 Fitzpatrick Co., The W. J., Chicago, Il. 
Mills and pulverizing machy. 


459 Fletcher Works Inc., Phila, Pe Chem- 
ical centrifugals, featuring full automation 
E. T. Taws, P; R. Scholes, H. B. Allison. 


1343 Flow Actuated Control Co., Englewood, 
N. J. 


997 Fluid Energy Proc & Equip Co., Phila, 
Pa. Fluid energy jet grinding mills, fine par- 
ticle Cyclone dust collector. N. N. Stephanoff, 
P; F. Albus, J. P. McKenna. 


1036 «Fluor Prods. Co., Whittier, Calif. Cool- 
ing towers, plastic packing, air classifying, 
pneumatic conveying, dust & fume collection 
systems, J. P. Wiseman, P; G. H. Dieter & 
J. W. Elizardi, and others 


14 Foote Bros. Gear & Machine Corp., 
Chicago, Il. Indust gears, centrifugal clutches. 


947 Foster Engrg Co., Union, N. J. Auto 
matic valves, control valves, governors, etc. 


519 Foxboro Co., Foxboro, 
control & recording insts featuring multi- 
record dynalog recorder, diaphragm type 
flowmeter, flowmeter, pneumatic 
integrator 


Mass. Process 


magnetic 
446 Freezing Equip. Sales Inc., York, Pa. 


1258, 1260 Frick Co.,, Waynesboro, Pa. Air 
condtg, ice making & refrig machy. 
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446 Fuller Co., Catasauqua, Pa. Compressors, 
industrial fans, blowers, high temp. wheel 
for indust fans. G. C. Kaesemeyer, G. K. 
Engelhart, G. R. Wachter, R. P. Howell, L. J. 
Luckenbach & many others 


1054 Galigher Co., The, Salt Lake City, Utah. 
Mining machy 


415 Garlock Packing Co., Palmyra, N. Y. 
Mechanical packings and gasket matis featuring 
teflon, Kel-F and silicone plastics. J. B. Sewell, 
A. E. Munch, R. Lyons & F. Wilders. 


1121, 1123, 1125 Gaylord Container Corp. 
Div. of Crown Zellerbach Corp., St. Louis, Mo. 
Corrugated shipping containers for up to 
1 ton of chemicals. W. H. Jennings, G. G 
Hertslet, W. J. McDonald and others. 


916 Geigy Industrial Chemicals Div. of 
Geigy Chem Corp., Ardsley, N. Y. Surface- 
active agents, sequestering agents, chelates, 
fluorescents, U-Violet absorbers, corrosion 


inhibitors 


967 General Plastics Corp, Paterson, N. J. 
Teflon & Kel-F coatings for proc equip, 
impreg glass cloth, feature nylon aqueous 
dispersion. 


219 Gifford Wood Co., Hudson, N. Y. Stor- 
age, elevating & conveying machy. 


94 Girdler Co., The, Div of Nat'l Cylinder 
Gas Co., Tube Turns Dept, Lovisville, Ky. 
Seamless welded fittings and flanges in 
several kinds of metals. W. P. Curley mgr, 
J. C. Richburg, D. E. McNellis. 


94 Girdler Co., The, Div of Nat'l Cylinder 
Gas Co., Votator Div., Lovisville, Ky. Cont 
proc appar, heat transfer and aux equip 
L. D. Roy Jr., sls mgr; H. E. Huber, R. L. Smith 
and others. 


94 Girdler Co. The, Div. of Nat'l Cylinder 
Gas Co., Catalyst Dept., Lovisville, Ky. Cus 
tom-designed catalysts for many proc indus 
oper. P. B. Boyd Jr., O. R. Matzner, E. R 
Englert and others. 


Dehydro-Mat drying system: Edw. Renneburg & Sons Company, Booth 1078. 


1343 Gems Co., Newington, Conn. Liquid 


level & flow controls 


193 General Alloys Co., Boston, Mass. Heat 
resist stainless & abrasion resist alloy castings. 


131 General Ceramics Corp., Keasbey, N. J. 
Stoneware, alumina, quartz, ceramics and 
corro-resist plastic matis for use in proc equip. 
C. E. Eisenmann, C. A. Brooks, R. L. Karesh. 


967 General Dispersions Inc., Paterson, N. J. 


1152 General Dynamics Corp. Electro Dy- 
namic Div., Bayonne, N. J. (See Electro 
Dynamics.) 


482 General Electric, Rocket Engine Sect., 
Cincinnati, Ohio. First stage rocket engine of 
Vanguard, liquid rocket engine. B. Hamlin, 
mgr; R. J. Hughes, H. M. Weber, D. E. 
Wright 


310 General Laboratory Supply Co., Paterson 
N. J. Chemicals & appar for indust & labs; 
featuring Thermoregulator accur to 1/100 
degree, electric lab stirrer. J. Vennik, A 
Samuelson. 
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94 Girdler Co., The, Div of Nat'l Cylinder 
Gas Co., Tube Turns Plastics Inc., Louisville, 
Ky. Fittings, flanges, and valves of unplas- 
ticized PVC, PVC instrumentation fittings. 
C. B. Mclaughlin Exec VP; J. W. Hendry, VP; 
E. Erich, J. S. McCulloch, J. H. Hunt. 

60 Glengarry N. Y. Can 


fillers, scales, etc. 


890, 892 Globe Co. The, 
Metal gratings and cable trays. 
nelley, L. Friestedt. 


Bayshore, 


Chicago, Il. 
H. M. Don- 


1204 Goulds Pumps Inc., Seneca Falls, N. Y. 
Corros-resist centrifugal pumps featuring 
Goulds-Pfaudier glassed pump. S. A. Bunis, 
P. J. Olmstead, P. Lahr, R. Fornesi. 


Instrument Co., Madison, 
indicators & controllers. 


1246 Gow-Mac 
N. J. Gas analysis, 


204 Great Lakes Carbon Corp., New York, 
N. Y¥. Dicalite filter aids, Perlite aggregate ex- 
panders, special types of carbon and graphite 
electrodes. J. E. Moran, asst gen mg; P. W. 
Leppla, E. J. Manion & others 


(Continued on page 104) 
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To assist you in controlling 
the flow of a corrosive 
product, we offer the 
ONLY Control Valve that 
safeguards your product 
and itself with TEFLON. 


The body, stuffing box, 
integral seat and internal 
ports are all precision 
machined from a solid 
block of TEFLON*, and 
encased in a stainless steel 
housing. The plug and 
stem are one, precision 
machined from TEFLON 
and reinforced with stain- 
less steel. Spring loaded, 
TEFLON chevron rings 
maintain a tight stem seal. 


The plug will be 
characterized and 
calibrated to meet your 
requirements within the 


following ranges, 0.003 
minimum to 1.4 maximum 


Cy, with a maximum 
rangeability of 50 to I. All TEFLON components are indicated by white area above. 
For throttling control the The Valve is equipped with TEFLON end connections, machined 
positioner is recommended for coupling to glass pipe. Other types of end connections are 
but may be left off for available upon request. 


on-off service. 


REPRESENTATIVES IN PRINCIPAL CITIES Write us for complete 


technical information, or for the address of our representative in your area. 


*Other materials available. 


86 TUPELO STREET, BRISTOL, R. |. 
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216 Great Western Mfg. Co., Leavenworth, 
Kansas. Sifting, screening & flour mill and 
grain elevator machy. 


41 Greif Bros Cooperage Corp. Lindenhurst, 
& 


566 Grinnell Co. Providence, R. 1. 
Fire protection, systems, automatic sprinklers, 
etc. 


1024, 1026 Gump Ceo., B. F., Chicago, I. 
Proc equip; featuring Sifter box, Draver 
feeder, and ideal roller mill. M. F. Frankel, 
VP; E. J. Miler, D. Kerwin, R. Warner, G. F. 
Allen 


1268, 1270 Hamer Valves inc., Long Beach, 
Calif. Mfrs. valves, pipe, fittings. 


1341 Hamilton Kettles Div Brighton Corp. 
Cincinnati, Ohio. 


359 Hamilton Mfg. Co., Two Rivers, Wisc. 
Steel lab furniture, glassware drying equip 
titration bench assemblies. A. R. Salveson, 
sls mgr; C. Colligan & G. Nagler. 


190, 192, 196, 225 Hanovia Chem & Mfg Co., 
Newark, N. J. Quartz chem lab appar, U-V 
lamps. 

1345 Hap c yors, Inc. Div Hapman 
Dutton Co., Kalamazoo, Mich. Tubular con 
veyors, elevators, conveyor access. 


1241, 1243 Harbison-Walker Refractories Co., 
Pitts, Pa. Fire clay, alumina, silica, etc 
refractories. 


582 Hardinge Co. Inc., York, Pa. Indus proc 
machy; featuring: Dise Roll Mill, Gyrotor air 
classifier, Tricone mill, automatic backwash 
sand filter, Aoturaise thickener, rotary dryer 


994 Harman Assoc., F. Ward, Halesite, L. 
WN. Y. Scale model parts & access 


1092 Haring Equip. Corp., Newark, N. J. 
Automatic tube filling machs for indust & 
small plant use. J. Boyar, serv mgr 


1032, 1034 Harper Co., H. M., Morton Grove, 
i. Non-corrosive bolts, nuts & extruded 
shapes. J. Turnbull, K. Mulroy 


369 Hart Moisture Meters (Raymond S$. Hart 
inc.) Babylon, L. |. 


546 Haveg Ind., Inc., Wilmington, Del. Proc 
indus equip of corros-resist plastics. J. H. 
Lux, P; J. W. Carrow, gen sis mgr, J. B. 
Mackenzie. 


460 Haynes Stellite Co. Div of UCC, New 
York, N. Y. Corrosion & heat resistant alloys. 
Cc. G. Chisholm & E. W. Connolly, sis mgrs. 


1343. HealyRuff Co., St. Paul, Minn. 


1305 Heil Process Equip Corp., Cleveland, 
Ohio. Chem resistant equip & matis; featur- 
ing plastic vent fans, fume scrubbers, portable 
storage tanks. C. E. Heil, P; F. W. Arndt, 
ch. engr. 


1074 Heinecke Instruments, Hollywood, Fila. 
Stainless pumps, lab glassware washers. K. J. 
Heinecke, P; J. R. Heinecke, & W. Burkhart. 


213° Hercules Filter Corp., Hawthorne, N. J. 
Self-cleaning Roto-Jet, leaf filter, filter matis, 
suction leaf filter for corrosive liquids. R. 
Zust 


813 Hetherington & Berner Inc., Indianapolis, 
ind. Dryers, Mixers, jacketed fittings. 


15 Heyl & Patterson Inc., Pitts, Pa. Design 
fabricate large size crushing and conveying 
machy. Liquid cyclones 


1272 High Pressure Equip Co., Erie, Pa. 
Hi-press valves, fittings, tubings reactors, 
avtoclaves. 


1171, 1173, 1175 Hille-McKenna Co., Chi- 
cago, Ill. Proportioning pumps, diaphragm 
valves, gages, alloy castings. 


1178 Hockmeyer & Co., H., Bronx, N. Y. 
Mfr mixing machy, conveyors and indus 
equip, feature horizontal paste mixer, pony 
paste mixer, DiscPerser unit. H. Hockmeyer, 
S. R. Klein. 


201 Hoke Inc., Englewood, N. J. Valves, 


regulators, cylinders. 


977 Hormann & Co. Inc, F. R., Newark, 
N. J. Liquid clarification and polishing filters 
also lab filters. M. Coblens, H. E. Stapowick. 


63 Hough Co., The F. G., Libertyville, Ill. 
Payloader tractor shovels, indust, mati han- 
dling equip. G. A. Tamblyn, sls mgr 


Variable volume Hydropulse pump: Scott & Williams, Inc., Booth 1146. 
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645 Howe Scale Co. The, Rutland, 
Batchmaster weight control, Digitweigh 
weighing system. R. F. Straw, VP. 


1200 Hungerford & Terry Inc., Clayton, N. J. 


Water softeners, filters & zeolites. 


1029 1-T-E- Circuit Breaker Co., Phila, Pa. 
Air-, thermal-, & magnetic type circuit breakers. 


888 illinois Water Treatment Co., Rockford, 
i. Water treating equip. 


894-896 Imperial Brass Mfg. Co., Chicago, 
Hl. Tube fittings, fluid control valves, tube- 
working access. H. Philippe, P. 


635 Indust. Div. Minneapolis-Honeywell Reg. 
Co., Phile., Pa. Potentiometers, pyrometers, 
flow meters, etc. 


1188, 1190, 1192, 1194, 1196, 1202, 1237, 
1238, 1271, 1273 Industrial Filter & Pump 
Mfg. Co., Chicago, Ill. Pressure filters, de- 
mineralizers, heat exchangers, centrifugal 
pumps, etc. 


1217 Industrial Plastic Fabricators Inc., Nor- 
wood, Mass. Rigid PVC structural mati, PVC 
centrifugal blowers, fans, air washers, fab- 
ricated & machnd parts. H. Starback, R. 
Bowker, E. D. Nicolle 


1215 Industrial Prods Engrg Co., L. I. City, 
N. ¥. Racks, skids, conveyors, mixers, dust 
collectors, etc. 


1321 Industrial Steels Inc., Cambridge, Mass. 


Stainless steel. 


1163 Infileo Inc., Tucson, Ariz. Twin-throat 
venturi tube, Viscomatic lime slaker, Neusol 
chem feeder, water & indust waste treatment 
equip. E. G. Kominek, VP sis; A. A. Kalinske, 
G. E. Haver. 


128 Ingersoll-Rand Co., New York, N. Y. 
Non-lubricated compressor, direct contact 
condenser pumps, air-operated tools and 
hoists 


812 International Engineering Inc., Dayton, 
Ohio. Portable mixers, agitators, laboratory 
Muller, turbine impellers; featuring stabilizer 
baffle. A. P. Weber, M. Shackelford, |. A 
Stark. 


509 International Nickel Co. Inc., The, New 
York, N. Y. Nickel and its alloys. 


1016 Jabsco Pump Co., Burbank, Calif. 
Small rotary self-priming pumps with neo- 
prene impeller, models in ss, bronze, cast 
iron, plastic. M. G. McLean, sis engr. 


1362 Jacoby-Tarbox Corp., Yonkers, N. Y. 
Filter paper & cloths, flow indicators. 


1038 Jamesbury Corp.,, Worcester, Mass. 
Double seal ball valves in ss, carbon steel, 
bronze and PVC. J. S. Freeman, sis mgr. 


1343 Jarco Services inc., Tulsa, Okla. 


97 Jeffrey Mfg. Co., The, Columbus, Ohio 
Materials processing and handling equipment. 


409 Jenkins Bros, New York, N.Y. Valves 


1182, 1184 Jerguson Gage & Valve Co., 
Burlington, Mass. Direct reading liquid level 
gages, featuring magnetic gage for liquid 
level. R. Stanley, C. Fletcher. 


(Continued on page 106) 
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OVERSTROM SCREENS « proven line 
of heavy-duty vibrating screens designed 
for efficient high-capacity separations 


under all operating conditions 


a COMPLETE 
SOURCE 

of experience 
and equipment 


for 
DRY SEPARATION 
SYSTEMS 


SUTTON-STEELE SEPARATORS ai: 


tables and stoners used throughout the 
world for grading and finishing dry 


granular materials 
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172, 176 JohnsManville Seles Corp, New 
York, N. Y. Celite filter-sids, mineral filters, 


Micro-cel (synth. calcium silicate). R. H 


Cipolla, M. Jackson. 


1128, 1130 Keiser Aluminum & Chem Sales 
inc., Oakland, Calif. 


1425, 1427 Keupp & Sons, C. B, Maple 
wood, N. J. 


1141, 1143 Kennametal inc., Latrobe, Pa. 
Cemented carbide tools, blanks, & wear- 
resis parts 


396 Kewaunee Mfg. Co., Adrian, Mich. Lab 
furniture and equip. Sis personnel 


390 Kimble Glass Co. Div Owens-Illinois, 
Toledo, Ohio. Special lab glassware, featuring 
“hard” glass appar. E. J. Rhein, J. F. Ryley 


664, 686 Kinney Mfg. Co. Subs of NY. Air 
Brake Co., Boston, Mass. Pumps & vac-tight 


valves 


1215 Klein Filter & Mfg Co., L. |. City, N.Y. 
Diatomaceous earth & pulp filters 


1347 Klinger Inc., Richard, Bkiyn, N. Y. 
175 Knapp Mills 1. City, N. Mfr 


corrosion resistant lead ilead- lined 
prods, & equip. for chem. proc. ind.; featuring 
“atomic” equip. T. Tschudi 


586 Knight, Maurice A., Akron, Ohio. HC! 
absorber, tower packings, fume washer, of 
ceramic ware and reinforced plastics. M. A 


Knight Jjr., P. G. McDermott, R. F. Strigle Jr. 


1100 Komline-Sanderson Engrg Corp., Pea- 
peck, N. J. Rotary vac and press filters, acid 
pumps. T. R. Komline, W. H. Sanderson and 


others 


74 Koven Fabricators Inc, Dover, N. J. 
Steel & alloy tanks, indust equip 


905 Laboratory Equip Corp., St. Louis, Mo. 


Lab appar., hi-temp. zirconium ceramics 


Turbulizer-high speed mixer: Strong Scott Manu 
facturing Company, Booths 1138, 1142, 1144 
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309 Laboratory Furniture Co. Inc., Mineola, 


N. Y. Lab furn & equip 


340 Laboratory Glass & Instr. Corp, New 
York, N. Y. Flash evaporator, multi-dialyzer, 


Omni-shaker, and other lab equip. J. Buchler, 
Mrs. J. Buchler, D. Gelfand 


42 Labour Co. inc., The, Elkhart, Ind. Type 
CG packingless pump, self-priming and 
gravity-feed pumps; featuring new type SZ 
pump. M. S. Maieson, D. R. Pressey, J. C. 
Reynolds. 


1288, 1290 Ladish Co., Cudahy, Wisc. Weld- 
ings, fittings, forged steel 


1292, 1294 tadish Co., TriColer Div., Ken- 
osha, Wisc. Ss fittings, valves, pumps. 


922 Lancaster Chem Corp., Corlstadt, N. J. 


Protective coatings. 


696 Lapp Insulator Co. Inc, LeRoy, N. Y. 
Auto-pneumatic “microfio,” “Electromatic” 
pulsafeeder, and Pulsafeeder diaphragm 
compressor pumps 


652 Lawrence Pumps inc., Lawrence, Mass. 
Centrifugal pumps; featuring Vertical 5-stage 
liquid oxygen, and horizontal propeller & 
slurry pumps. V. J. Mill Jr 


816 Lead Industries Assoc, New York, N. Y. 
Industrial applications of lead, radiation 
shields, lead compounds in infrared, dry 
cells, etc. R. Lb. Zeigfeld, D. M. Borcina, 
E. J. Mullarkey 


70 Lead Lined tron Pipe Co. Wakefield, 
Mass. Lined pipe, fittings, valves, coils 


20 Lebanon Steel Fdry., Lebanon, Pa. Carbon 
low-alloy & ss castings; featuring Ceramicast 
J. H. Boyd, A. W. Blecker, E. H. Platz Jr 


1205 Lehman Co Inc., Lyndhurst, N. J. Proc 


mac hy 
1227 Lennard Co Inc., Bklyn, N. Y. 
1333 Leslie Co., Lyndhurst, N. J. Regulators, 


controllers, strainers. 


460 Linde Co, Div of UCC, New York, N. Y. 


Oxy-acetylene chemicals 


165 Link-Belt Chicago, Ill. Roto-Louvre 
Dryer, Helicoid screw conveyor, bulk matls 
handling system, vibrating screen and self 


aligning bearings 


883 Logan Emergency Showers Glen- 
dale, Calif. Decontaminating & portable emer 
gency showers, emergency eye, nose & mouth 
wash fountains. H. Logan, J. Johnson, R 
Church 


836, 842 Lovisville Drying Machy Unit, Gen. 
American Transportation Corp., New York, 
N. Y Agitation equip, cont. extractor, 
fluidized-bed dryer, airslide car, Kanigen- 
coated tank car 


876 Lukens Steel Co., Coatesville, Pa. Corros 
resist clad steel, Hastelloyclad heads, clad- 
steel welding. H. T. Barr, W. H. Funk 


835 Luzerne Rubber Co., Trenton, N. J. Hard 
rubber prods, rigid PVC custom-molded 


parts. E. P. Case 


910, 912 Magnetrol Inc., Chicago. Il. Mag- 
netrols with anti-vibration mercury switches 
R. J. Haupt 


1135 Mallory-Sharon Titanium Corp., Niles 
Ohio. Titanium & its alloys in structural 


shapes 


1115 Mannesmann-Easton Plastic Prods Co. 
Inc., Easton, Pa. Plastic pipe & tubing 
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Grid-supported Yorkmesh Demister: Otto H 
York Company, Booth 69 


51 Manton-Gaulin Mfg Co. inc., Everett, 
Mass. Indust. homogenizers, colloid mills, hi- 
press. ss pumps, featuring rotary positive 
displacement pump 

1053, 1066 Marlo Coil Co., St. Lowis, Mo. 
stainless steel heat transfer equip, air washers, 
cooling towers, dehumidifiers 


1419 Marman Div Aeroquip Corp., West Los 
Angeles, Calif. Clamps, straps & couplings. 


1251 March Stencil Mach Co., Belleville, 
i. Stencil cutting machs, tape dispenser, 
stencil & marking inks 


1420, 1422 Martin Co., The, Baltimore, Md 


1118 Martin Engrg Co., Neponset, Ill. Con- 
trolled air and electric vibration, inducers 
W. Dougherty, E. F. Peterson 


991 Martinson Mach Co., Kalamazoo, Mich 


10 Master Electric Co. Div of Reliance 
Electric & Engrg Co., Dayton, Ohio. Elect 


motors, generators, speed reducers 


1341-1343 Mcintosh Equip. Corp., New York, 
N. Y. Pumps, proc equip, & controls. A. J 
Mcintosh, A. N. Karp, F. L. Goetz 


1094 Metals & Controls Corp, Gen. Plate 
Div., Attleboro, Mass. Temp control devices 


623 Metal Glass Prods. Corp., Kingston, N. Y 
Single shell and dimpled jacketed tanks 
W. 8. Goodstein, H. W. Winkler, T. J. Potter 


944 Metal Hydrides inc. Beverly, Mass 


Powdered metal alloys 


1020 Metal Textile Corp., Roselle, N. J. 
Wire mesh filters, entrainment separators, 
Tray-seal asbestos-monel gasketing. P. P 
Ushkaritys, S. C. Reynolds 


356 Metalab Equip Co, Div Norbute Corp., 
Hicksville, 


339 Mettler inst. Corp., Hightstown, N. J 


Multi-purpose analytical balances for chem 
labs & plant control. F. C. Tobler, D. Jones 


942 Michigan Chemical Corp., St. Lowis, Mo. 
Brine chemicals & rare earths. C. H. Pfrommer, 
W. P. McDonnell 

1091 Michigan Wheel Co., Grand Rapids, 
Mich. Indust. propellers 


1012, 1014 Micro Metallic Corp., Glen Cove, 
N. Y¥. Porous ss indust & lab filters, gas 
spargers, catalyst filters 


1010 Miller & Son, Franklin P., E. Orange, 
N. J. Size reduction equip. crushers, roller 
mills, chippers. H. Galanty 


610 Milton Roy Co., Phila, Pa. Controlled 

volume pumps and chemical feed systems 

W. T, Ghiffiths, J. Procopi, E. W. Anders 
(Continued on page 108) 


| 
: 
im 
*} —) 
- 
106 e 


All the facts about 


HARSHAW 


Contained in this comprehensive booklet 
discussing the application of Harshaw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 


. The Tellerette Shape 
. Physical Characteristics 


. Lower Capital Investment and 
Operating Cost 


. Low Weight 

. Reduced Tower Height 

. Increased Tower Capacity 
. Support Plates 

. Corrosion Resistance 

. No Clogging 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 


Send today for your free copy...Use this convenient coupon! 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


Please send me copies of your booklet, “Harshaw Tellerette” 


Name 
Company 
Street Address 


City 
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8) Mine Safety Appliances Co., Pittsburgh, 
Pa. Personal protective devices. H. D. Fd 
wards, V. J. Elliott, Engrs 


635 Minneapolis-Honeywell Reg. Co., Phila. 
Pa. Bellows flow-meter, Digital potentiometer, 
Pulse-duration telemetering system, continuous 
integrator. F. Kaiser, D. W. Fryback, W. Mat- 
lack 


927, 931 Minnesote Mining & Mfg., St. Paul, 
Minn. Adhesives, chemicals, coated abrasives. 


1159 Mirenda Corp.,, White Plains, N. Y. 
Rigid PVC valves, fittings and pumps. A. F. 
Mirenda, J. Gervasi 


1037 Misco Fabricators, Marysville, Mich. 
Designers, fabricators of heat-resist alloy and 
ss process equip. featuring Uniflux fraction- 
ating trays. G. S. Thompson, L. Griffore, D. B. 
Cartwright 


817 Mission Mfg. Co., Houston, Tex. Cen- 
trifugal pumps of corros reist alloys & plastics, 
rubber-lined centr. purnp and plug valve. 
C. J. McGee, C. O. Bell, M. C. King. 


204 Missouri Coke & Chem Div Gt. Lakes 
Carbon Corp., St. Louis, Mo. 


146 Mixing Equipment Co., Inc., Rochester, 
N.Y. Fluid mixing machy ranging from lab 
models to 500 hp indust sizes, featuring 
“Lightnin” mechanical seal 


881 Monarch Mfg Wks Inc. Phila, Pa. 


Spray nozzles, air washers, vaives, strainers 


930, 932, 934, 961 Montecatini Soc. Gen, 
Milan, Italy. American Rep.: Chemore Corp., 
New York, N. Y 


814 Morehouse-Cowles inc, Los Angeles, 
Calif. Morehouse mills, Cowles dissolvers 
G. E. Missbach, H. F. Purcell, H. F. Meyer Jr. 


191 Multi Metal Wire Cloth Co. Inc., New 
York, N. Y¥. Rim-lok filter leaf, Micromesh 
metallic filter cloth, Mykro-pore metallic filter 
medium 


16 Mundet Cork Corp, N. Bergen, N. J. 
Cork prods, pipe covering 


1172, Namco Machinery Inc., Balyn, 
Designers and builders of lab and indust 
glassware washing & drying machy. M. E 
Cole, R. C. Jackson, S. Breier 


238 Nash Engrg Co., The, So. Norwalk, Conn. 


Compressors, vac return line 


1106 WNalge Co. Inc., The, Rochester, N. Y. 
Chem & bio! lab appar 


460 National Carbon Co. Div UCC. New 
York, N. Y. Karbate impervious graphite 
shell & tube heat exchangers, pumps, en- 
trainment separators, valves, pipes and fittings. 
J. F. Revilock, W. W. Palmquist 


675 National Dust Collector Corp., Chicago, 
Dust & fume scrubber, nat’l Hydro-filter. 
€. B. Henby, J. VanFleet, E. Smith. 


675 National Engrg Co., Chicago, Ill. “Ele 
vayor” elevator-serator, Simpson Mix-muller 
mixer, Porto-muller. 


1113 National Filter Media Corp., The, New 
Haven, Conn. Liquid filtration cloth. 
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234 National Lead Co., Titanium Alloy Mfg 
Div, New York, N. Y. Paint & paint mats, 
lead & lead alloy prods 


1070 National instrument Co., Baltimore, 
Md. Bottle filling machy 


917 National Rosin Oil Prods. Co., Savannah, 
Ga. Rosin oils & pitches, Galex pellets of 
non-oxidizing rosin 


917 National Tube Div US Steel Corp., Pitts. 
Pa. 


204 Nerofil Dept, Gt. Lakes Carbon Corp., 
Chicago, I. 


183 Newark Wire Cloth Co., Newark, N. J. 
industrial grades wire cloth (incl. filter cloth), 
testing sieves and sieve shaker. G. R. Merrell, 
J. L. Campbell, W. E. Green 


324 New Brunswick Scientific Co, New 
Brunswick, WN. J. Rotary & reciprocating 
shakers, fermentation equip precision instru- 
ments and lab appar. D & S Freedman, J 
Lazarus, J. Postman 


79 New England Tank & Tower Co., Everett, 
Mass. Flange mounted drive, pipeline mixer, 
portable and flange mounted agitator. J 
Lennon, J. Eisner, E. Page 


864, 886 WN. Y. Air Brake Co. The, New 
York, N. ¥. Matis handling equip 


1022 NN. Y. Lab Supply Co., New York, N. Y. 
Lab appar. 


655 Niagara Blower Co., New York, N. Y. 
“hero” vapor condenser, after cooler, heat 
exchanger, liquid cooler, spray cooler 


556 Niagara Filter Div Amer Mach & Metals 
Inc., Moline, Tolhurst§ centrifuges, 
Niagara vertical, horizontal tank & horizontal 
plate type filters. Filtration vacuum, precoat 
& rotary type filters. 


1051 Nichols Engrg Co., Chicago, Ill. Tank 
car loading and unloading platforms. S. H 
Nichols, B. F. Goldman 


624 Nichols Engrg & Research Corp., New 
York, N. Y. Engineers, consultants, designers 
of incinerators, roasters, dryers, calciners; 
featuring powder atomizer. H. B. Nielsen. 


Cutaway model of Lightnin’ mixer with me 


chanical seal: Mixing Equip Company, 


Booth 146. 
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68 Niles Steel Prods Div Republic Steel 
Corp., Niles, Ohio. 


443 Norcross Corp., Newton, Mass. Viscosity 
measurement & control; featuring pipe-line 
viscometer, temperature compensation. A. S 
& R. A. Norcross, R. S. Davis Jr. 


1372 Norcross, Sterling E., Kem-Feed Div., 
Bloomfield, N. J. Pumpless proportioner- 
injector. S. Norcross, L. D. Ferry, H. H. 
VanMeter, W. & M. Stickles 


843 Nordstrom Valve Div Rockwell Mfg 
Co., Pitts., Pa. Vaive prods. 


1447, 1449 North American Aviation 
Rocketdyne Div., Los Angeles, Calif. 


1289 Norton Co., Worcester, Mass. Abra- 
sives and associated prods., featuring prods 
of Electro-Chemical div 


1072 Nukem Products Corp., Buffalo, N. Y. 
Mfrs, designers corros-proof matis & plastics 
W. J. Callopy, J. Hall, L. Flesher 


204 Oil & Gas Div Gt. Lakes Carbon Corp., 
New York, N. Y. 


1386 Okadee Co., The, Chicago, tll. Valves 
for use in chem & rubber indus of steel and 
crs. C. G. Learned, C. W. Ploen 


660 Omega Machine Co., Providence, ®. |. 
Feeding & weighing machy 


1388 Orangeburg Mfg. Co. Inc., New York, 
WN. Y. Fibre conduit, under floor duct 


996 Overstrom & Sons, Alhambra, Calif. 
Vibrating screens, mining machy, concentrat 
ing tables. 


1266 Owens Corning Fiberglas Corp., Toledo, 
Ohio. Fibergias and Kaylo industrial insule- 
tions for temp ranges from sub-zero to 
1800° F. R. K. Biggers, W. B. Dias, H. K. 
Nickell 


1315, 1317 Pacific Valves, Inc., Long Beach, 
Calif. 


1018 Packed Column Corp., New York, N. Y. 
Column packing matis. |. B. Bragg 


385 Palo Laboratory Supplies, inc, New 
York, N. Y. Lab glass & equip. 


681 Pangborn Corp. Hagerstown, Md. 
Operating models of wet and dry dust col 
lectors. W. O. Vedder, A. Ll. Gardner, A. L 
Buehler, J. K. Schultz 


1096 Paquet & Co Inc., New York, N. Y. 


431 Parker-Hannifin Corp., Cleveland, Ohio 
Fittings for instrum and proc lines. D. A 
Cameron, J. G. Watson, D0. J. Deakyne 


55 Parks-Cramer Co., Fitchburg, Mass. Al! 
electric liquid phase Merrill Process System 
for indirect heating of ind proc. L. V Forgues 
mgr, W. J. Stewart, P. E. DeBrule 


154 Patterson Fdry and Machine Co., East 
Liverpool, Ohie. Conaform vac dryer, cont 
mixer, synth plant ThoroBlender. E. A. Sisson 
R. W. Campbell, C. G. Keirnan 


188, 215 Patterson-Kelley Co., East Strouds- 
burg, Pa Lab blenders, liquid-solids twin 
shell production blenders, double cone vac 
dryers. J. J. Fischer, R. T. Dotter, H. Donaghy 


D. Jaggard 


979 Peabody Engrg Corp., New York, N. Y. 
Operating model of industrial gas scrubber 
R. Kopita, T. G. Gleason, S. Smith, J. M. Falco 


(Continued on page 110) 
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-\...where Management 
. ...Production and 


ANNIN VALVES meet every test 
of reliability, response and 
easy maintenance at low cost 


ANNIN VaLves are the only valves that meet the rigorous requirements 
of the missile program and the exacting demands of the modern process 
industries in a single standard construction at no premium 


MANAGEMENT pre. PRODUCTION men MAINTENANCE men 
fers Annin Valves be Annin Valves prefer Annin Valves 
cause of low initial ecause of longer because of ease of 

on-stream service and 
cost and low mainte better product control. maintenance and sim- 
nance and spere parts plicity of modification 
inventory. for other services. 


VALVES 


THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
6570 Telegraph Road, Los Angeles 22, California 
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1008 Peerless Mig Co. Inc., Dallas, Texas. 


Separators for air, ammonia, oil steam, etc. 


831 Peerless Pump Div Food Machy & Chem. 
Corp., Los Angeles, Calif. Purnps for use in 


chem proc ind. W. J. Blair & N. C. Olson. 
969 Pennsylvania Fluerocarbon Co. 
Phile., Pa. Extruded flexible Teflon tubing 


J. W. Burley, B. E. Ely. 

1061, 1083 Perkin-Elmer Corp., Norwalk, 
Conn. New proc vapor fractometer. E. C 
Berndt, H. McDonnell, J. Rhodes, J. O'Connell 


204 Perlite Dept., Great Lakes Carbon Corp., 
Los Angeles, Calif. 


1384 Petrometer Corp., Long Island City, 


N. Y¥. Liquid level indicators & controls 


110, 141 Pfaudler Co., Division of Pfaudier 
Permutit, Inc., Rochester, N. Y. Glessed steel! 
ind. D. A. Gaudion, 


reactors for the proc 


H. |. Edwards, J. Cosier, P. Barta. 
164 Philadelphia Gear Works, Inc., Phila 
delphie, Pa. Operating models of fluid 


mixers. J, R. Connolly, mgr mixer div; H. D 
McCullough, Asst 


150 Philadelphia Pump Division of Amer- 
ican Meter Co., Philadelphia, Pa. 


389 Photovolt Corp, New York, N. Y. 


Colorimeters, photometers, etc. 


1341 Pick Manufacturing Co., Water Heater 
Div., West Bend, Wis. Steam injection water 
heaters for proc ind 

1440 Pioneer Central Div, Bendix Av. Corp., 
Davenport, lowa. Fivid measuring dev., oxy- 
gen regulators, ultrasonic cleaning equip. 


1146 Pioneer Division, Scott & Williams, Inc., 
Laconia, New Hampshire 


1239—Pittsburgh Corning Corp, Pittsburgh, 
Pa. Glass blocks, foamglas insulation 


436, 442 Plate & Welding Division, General 
American Transportation Corp., Chicago, Ill. 


1206, 1208, 1210 Platecoil Division, Tranter 
Mfg. inc., Lansing, Mich Steam specialties 


1868, 215 Pocono 
Stroudsburg, Pa. 


Fabricators East 


Stainless steel liquids-solids blender: Patterson 


Kelley Company, Booths 188, 215 
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595 Podbielniak, Inc., Chicago, Ill. Solvent 


extraction centrifugal contactors, lab ana- 
lyzers. W. J. Podbielniak, H. Kastruba, H. R. 
Kaiser ‘ 

864 Poppers & Sons, Inc., New York, N.Y. 
Glass 

1195, 1197 Porter Co, HK., W-S Fittings 


Division, Atlanta, Ga. Roselle, NJ. Carbon, 
ss & alloy fittings, power tools. J. Kemper, 
C. J. Siebert Jr, J. H. Wyres. 


396 Potter Aeronautical Corp., Union, NJ. 


Electronic inst. H. S. Evans, A. Toth, M. 
Bayer, E. Orlando. 

1341 Potter and Rayfield, Inc. Stainless 
Tank Division, Atlanta, Ga. Presses, ovens, 


vac impreg equip. 


960 Potts Co, Horace T., Speediine Stain- 
less Steel Fittings Division, Philadelphia, Pa. 
Corros. resist. pipe & fittings. 


133° Powell Co., Wm., Cincinnati, Ohio. Cor- 
ros-resis valves. H. E. Coombe, D. Forker, W 
E. Heilig, M. Bolinger. 


904, 906 Prater Pulverizer Co., Chicago, Ill. 
Pulverizing machinery, rotary airlock feeders 
P. E. McKamy, J. Kotilinek 


1198 Precision Chemical Pump Corp., Wal- 
tham, Mass. Chem feed pumps and control 
devices. C. B. Moller, R. L. Jewett, J. H. 
Alexander 


370, 372 Precision Scientific Co, Chicago, 
i. Lab appar 


631 Pressed Steel Tank Co., Milwaukee, Wis. 
Chem proc vessels, and pressure vessels, ship- 
ping containers, compr. gas cylinders, N. A. 
Evans, T. V. Montgomery 


1180 Pressure Products Industries, Inc., Hat- 
boro, Pa. High pressure diaphragm compres- 
sors, high pressure shaking device, air driven 


pump, high pressure valves, high pressure 
autoclaves. R. C. Wolf, W. N. Drain, J. V. 
Wert, R. L. Jenkins. 


684 Proctor & Schwartz, Inc.. Philadelphia, 
Pa. Cont drying equip. W. M. Clelland, C. 
A. Schoeller, H. N. Bair, R. E. Fink 


224 Productive Equipment Corp., Chicago, 


iil. Vibrating screens. L. H. Lehman, V. P., 
L. M. Haluch, C. B. Smith, R. Martin 
1286 Protectoseal Co., Chicago, Ill. Fire 


prevention equip 


220 Pulva Corp., Perth Amboy, N. J. Pul- 
verizers and feeding equip. F. Kolisek, W. W 
McNamara 


632 Pulverizing Machinery Division, Metals 
Disintegrating Co., Summit, N. J. Line of 
pulverizers, Mikro-Pulsaire dust collector. R 
W. MacWhorter, N. A. Hough 


953 Quaker Oats Co. Chemicals Dept., 
Chicago, Il. Levulinic acid, industrial cereals, 
methylfuran, methyltetrahydrofuran, gamma- 


H Duffey Vv F F Mc- 
A. Reineck, Sis Mgrs 


valerolactone 


kinney, & E 


1068 Ramo Woolridge Corp., The, Los An- 
geles, Calif dev & 


computers for chem. proc 


Control communic sys- 


fems control 


820 Raybestos-Manhattan, Inc., Passaic, N. J. 
Packing and gasket materials. H. H. Burrows, 
VP, R. B. Hazard, G. E. Horvath 


1212 Raymond Corp., Greene, N. Y. Nar- 
row-aisle industrial electric trucks 


646 Raymond Division, 
neering, Inc., Chicago, Hil. 
chanical air separator 


Combustion Engi- 


Pulverizers, me- 


53, No. 11) 


Emergency eye woasi: fountain: Logan Emer- 


gency Showers, Inc., Booth 883. 


1435 Reaction Motors, Inc., Danville, N. J. 
Rockets. 


162 Read Standard, Division of Capitol 
Products Corp., York, Pa. Heavy duty mix- 
ing and blending equip. W. J. Strandwitz, 
Exec VP, E. F. Munchel, C. H. McKaig, A. G. 
Hobba 


1285, 1287 Reeves Pulley Co., Division of 
Reliance Electric & Engineering Co., Columbus, 
Ind. 

1285, 1287 Reliance Electric & Engineering 
Co., Cleveland, Ohio. Electric motors, gen- 
erators, speed drives 


1259, 1261, 1263 Rem-Cru Titanium, Inc., 
Midland, Pa. Variety of prototype components 
and processing units. G. T. Bedford, W. J. 
Weeks, R. A. Matasick 


1078 Renneburg & Sons Co., Edw., Balti- 
more, Md. Drying and cooling systems. J. N. 
Renneburg, G. E. Lang 


111 Republic Lead Equipment Co., Cleve- 
land, Ohio. Chemical lead burning & homog. 
lead coating. 

977 Republic Seitz Filter Corp, Newark, 
N. J. Filters & filtration equip. 


68 Republic Steel Corp., Cleveland, Ohio. 
1186 Research Controls, Tulsa, Oklahoma. 


Miniature pilot plant valves, miniature motor- 
P. M 


operated valves, many other types 
Sanders, R. Horton, R. Posey 
889, 891 Resistofi Corp., Roseland, N. J. 


Corros-resis hose, pipe, bellows, and access 


components. H. H. Wulff, A. N. T. St. John, 
T. R. Thierry 
1348, 1367, 1369 Reynolds Metals Co., 


Lovisville, Ky. Aluminum for corrosion-resistant 
applications 

808, 810 Rheem Manufacturing Co., Linden, 
N. J. Steel barrels, pails, water heaters, dry 
ers, air conditioning 


1151, 1153 Richardson Scale Co., Clifton, 


N. J. Automatic weighing machinery 


445 Richmond Manufacturing Co., Lockport, 
N. Y. Sifters 


1231 Reitz Manufacturing Co., West Chester, 


Pa. Disintegrators, screw conveyors 


1254 Robbins & Myers, Inc, Moyno Pump 
Div., Springfield, Ohio. Hoists, cranes, trol- 
leys, winches, etc 


1366, 1368 Robertshaw-Fulton Controls Co., 
Instr Div., Phila, Pa. Bellows, temp & press 
regulators, valves 

943 Rochester Mfg. Co. Inc., Rochester. 
N. Y. Liquid level gauges, temp. press 
ammeters 


(Continued on page 112) 
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When Specs Demand Job Matched Piping and Fittings 
One Call Will Do it All—BaW 


The layout has been made. Erection schedules are in 
the planning stage. What you do now in contacting 
a source of supply for your alloy steel pipe fittings 
and flanges, can very well be one of your most 
important moves. 

If you call on B&W, you can be assured of bene- 
fits that simplify scheduling problems. With one call 
to B&W—on one order—you can obtain matched 
pipe, fittings and flanges to meet your specific re- 
quirements. What's more—the delivery of the alloy 
steel pipe, the seamless welding fittings, and the 
forged steel flanges that make up the integrated 
system you desire—can be coordinated. This is just 
one more reason why B&W has earned the reputa- 
tion and acceptance as “the natural source” for alloy 
pipe and fittings. 

Call on Mr. Tubes at your nearby B&W Tubular 
Products Division District Sales Office—let him 
coordinate your alloy steel pipe, seamless welding 
fittings and forged steel flange problems. He can 
help you. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges —in carbon, alloy and stainless steel. 


ae 
Oy, 2200 
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1430 Rocket Engine Section, Flight Propul- 
sion Laboratory Dept, Agt Div., General Elec- 
tric Co., Cincinnati, Obie. Rockets. 


1240 Rodney Hunt Machine Co., Orange, 
Mass. Mechanically-sided thermal unit for 
thin-film processing of viscous fluids. C. Ras- 
mussen, J, Ross 


843 Rockwell Manufacturing Co., Pittsburgh, 
Pe. Valves, lubricants, meters. H. Gottwald, 
W. J. Siedentopf, J. Harris, R. Miller. 


1296, 1298 Rockwood Sprinkler Co., Wor- 
coster, Mass. Automatic fire sprinklers, fire 
slarms. 


Ross & Son Co., 
Three Roll 
Mills, Double Planetary type Change Can 
Mixers. L. K. Ross, C. K. Ross, J. G. Teleky, 
H. Surks 


123° Roth Co,, Roy E., Rock Island, Ill, Re- 
generative turbine pumps, chem pumps, gas 
tanks 


582 Ruggles-Coles Engineering Co., 
Pa. 


1303 Sadtler Research Laboratories, Phila. 
delphie, Pa. End products resulting from 
contract development and research projects. 
P. Sadtier, G. Wentz, D. Tatum, R. Kelly. 


045 Safety industries, inc, New Haven, 
Conn. Heavy duty centrifugal impact mill 
and centrifugal mixer, avtomatic weighing 
equip. R. J. Hoskins, R. F. Straw. 


913 Saran Lined Pipe Co., Ferndale, Mich. 
Saran lined pipes, fittings, valves, and pumps. 
J. A. Kloustin 


163 Sarco Co, New York, N. Y. Thermo 
dynamic steam trap. A. Milnes, R. L. Stew 
art, J. M. Thompson 


Charles, Brooklyn, 


York, 


1375, 1377 Sargent’s Sons Corp, C. G, 
Graniteville, Mass. Two-section pilot plant 
type chem dryer with pellet type extruder. 
R. W. Hall, Chief Eng, W. Welcome, R. D. 
Lambert. 


1215 Schmieg Industries, Inc., Long Island 
City, N. Y¥. Dust collecting systems, indust 
ovens. 


61 Schutte and Koerting Co., Cornwells 
Heights, Pa. Polyvinyl chloride fume scrub- 
ber and end fitted rotameter. F. L. Seibold, 
VP, J. H. Peterson, C. G. Blatchley, R. W. 
Eberly. 


838 Schutz-O’Neill Co., Minneapolis, Minn. 
Mfrs. breakers, grinders, mills, granulators, 
pulverizers. 


382 Scientific Development Co., State Col- 
lege, Pa. 


332 Scientific Glass Apparatus Co., Bloom- 
field, N. J. Anschutz type Adjustatherm, auto- 
matic burettes. W. Geyer, Jr., Gen. Mgr., J. 
Miller, Sls. Mgr. 


1293 Scientific Ind. Inc., Springfield, Mass. 
Ultra-Buret, microgasometer. G. Kleiman, L. 
Kapelsohn. 


1146 Scott & Williams, Inc., Pioneer Division, 
Laconia, New Hampshire. Hydropulse high 
press pumps and Homogenizers. L. H. Brown, 
Ch Eng; R. C. Orton. 

1102 Sealol Corp., Providence, 1. Bal- 


anced pressure seals. 


1071 Seavy & Sons, M. J., Mew York. 3 in. 
Oldershaw Column, Spinning Band Column, 
Concentric Tube Column, Liquid and Vapor- 
Dividing Still Heads. G. R. Seavy, H. G. 
Seavy. 


973, 975 Selas Corp. of America, Dresher, 
Pa. Design, devel, & mfg of indust gas heat & 
fluid process equip 


985 SelRex Corp., Nutley, N. J 


996 Separations Engineering Corp, New 
York, N. Y. 


485 Sharples Corp., Philadelphis, Pa. Hi- 
cap vert decanter type centrifuge, nozzle- 
type, horizontal decanter type centrifuge. 


336 Sheldon Equipment 
Mich. Lab furniture 


Co., Muskegon, 


473 Shriver & Co., Inc., Harrison, N. J. 
Vertical leaf filter, diaphragm pump, poly- 
merizing reactor and slabber, plastic filter 
plates. 


Pilot model, rotary vacuum dryer: Alloy Fabricators Div., Continental Copper & Steel industries, 
Booth 1067 


eee 


Brooks 


transmitter 


Mag/Nu/Matic pneumatic 
Rotameter C y, Booth 998. 


806 Sier-Bath Gear & Pump Co., North Ber- 
gen, N. J. Rotary pumps (screw and gear 
type), gear type flexible couplings, preci- 
sion gears. P. C. Renzo, R. A. Miller, J. A. 
Glaser. 


1099 Sigmamotor, inc, Middleport, N. Y. 
Pumps. 


804 Simplicity Engineering Co. Durand, 
Mich. Vibrating screens, conveyors, feeders 


675 Simpson Mix-Muller Division, National 
Engineering Co., Chicago, tl. Muller-type 


mixers. 


73 Sly Manufacturing Co, W. W., Cleve 
land, Ohio. Dynacione dust filters. C. R. 
Sare, A. H. Jones, E. M. Falk 


1281 Smico, Inc., Oklahoma City, Okle. 
596 Smith Corp. A. O., Milwaukee, Wisc. 


Glascote glass-lined chem reactors, other ves- 
sel equipment, Perma-glas prods. L. T. Hickey, 
S. R. Stout 


986 Smith Co. The T. L., Milwaukee, Wisc. 
Turbine mixer. W. A. Clayton, R. P. Brem- 
mer, R. R. Bains 


50 Snyder Tool & Engineering Co., Arthur 
Colton Co. Div., Detroit, Mich. Design & 
build machy 


1122 Sonic Engineering Corp., Stamford, 
Conn. Minisonic and Rapisonic homogenizers 
E. C. Cottell, J. Jacobs 3rd 


1250, 1252 Southwestern Engineering Co., 
los Angeles, 30 in. vibrating screen separ- 
ator 


56 Sparkler Manufacturing Co., Mundelein, 
i. Plate and disc pressure-type clarifying 
filters. A. C. Kracklaver, P; F. H. Passalequa, 
D. F. Cooper, F. M. Yeiser. 

(Continued on page 114) 
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Mr. Engineer, here’s your chance to get in on At Chemstrand, right now, there are a number 
the “ground floor” with a company that has of creative engineering projects just waiting for 
grown to leadership in just five short years. capable men to put them into action. The men 
Already in its sixth major expansion tn five who join us today will be the 
operating years, Chemstrand’s greatest growth experienced, sought-after 
still lies ahead! Our company’s field of chem- “pioneers” of tomorrow. 
ical-textile fibers is young . . . but growing We are asking you to join 
rapidly. Our industry calls for an 8-fold increase us... on the “ground 
by 1975! floor’ at Chemstrand! 


WRITE TODAY 


ee ee ee eeeee ee 
TECHNICAL PERSONNEL MANAGER, Dept. CEP-11-57 
The Chemstrand Corporation, Decatur, Alebomea 
Gentlemen: 

It is my understanding that you need for immediate 
employment graduate engineers in various fielcs, 
particularly chemical, mechanical, industrial, 

textile and instrument engineering 

I am a graduate engineer 

Please send me information concerning the ground 
floor opportunities at Chemstrand 


CHEMSTRAND 


Nami 
Srreer 
STATE 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


TOMORROW'S BIG DECISIONS WILL BE mace by the men who act today... _ 
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960 Speediine Stainless Steel Fittings Divi- 
sion, Horace 1. Potts Co., Philadelphia, Pa. 
Fittings. J. W. Reckard, Gen. Sis. Mfg., W. 
W. Morris 


1362 Sperry & D. R., Batavia, til. 


914 Spraying Systems Co., Bellwood, til. 


Spray nozzigs & access 


844, 646,648 Sprout, Waldron & Co., Muncy, 
Pe. Pellet mill vertical mixer, 
30 in 
mill, other materials processing and handling 
H. M. Soars, H. J. Alsted 


knife cutter, 
attrition mill Gyro-Whip sifter, roller 


equip 


1131 Standard Scientific Supply Corp, New 
York, N. Y. Lab specialties, “Polarotrace.” J 
B. McNemar, W. Lebowitz 
153° Standard Steel 
Calif Full scale 

dryer N. Roes, 
W. L. Nimick, 


Angeles, 
rotary 
Hopper, 


Corp,, Los 
commercial size 
N Pitt, 
McDonald 


1071 Stanford Glassblowing 
Palo Alto, Calif Unitized 


column 


Laboratories, 
spinning band 


233 Star Tank and Filter Corp, New York, 
N. Y. Plate and frame filter presses, flush 
bottom tank pilot plant reactor, fab 
ricated stainless steel fittings. M. Burns, Sis 
Mgr., N. R. Burns, Prod. Mgr 


val ves 


68 Steel and Tubes Division, Republic Steel 
Corp.,, Cleveland, Ohio 


1381 
ard electric ovens. L. T 
Pounding 


Steiner-lves Co., Union, N. J. Stand 
Ives, J. H. Dyne, R 


1039 Stephens-Ademson Mfg. Co., Aurora, 
Ml. Conveying & elevating machy 


1077 Sterling, Fleischman Co., Broomall, Pa. 
Drum lift’ for controlled pouring. M. M 
Fleischman, B. C. Fleischman, C. DeNault, C 
Eves, Balshaw 


1104 
Meters 


Sticht Co, Inc, New York, 


1257 Stoffel Seals Corp., Tuckahoe, N. Y. 


Safety seals, identification tags 


38,67 Stokes Corp., F. J., Philadelphia, Pa. 
Vacuum shelf dryers, self-contained produc- 
tion freezing drying system. D. E. Stokes, 


H. H. Brehouse, J. C. Coleman, C. E. Fantini 


815 Strahman Valves, Inc., New York, N. Y. 
Liquid level gauges, seatless piston valves 


1370 Straight Line Filters, Inc., Wilmington, 
Del. 


204 Strata Products Dept., Great Lakes Car- 
bon Corp., Houston, Texas. 


1138, 1142, 1144 Strong Scott Mfg. Co., 
Minneapolis, Minn. Production testing serv- 
ice, R. R. Strong, J. T. Haigh, G. A. Carison 


421 Sturtevant Mill Co., Boston, Mass. Air 
separators, Micronizer§ grinding machine, 
blenders, laboratory equipment. G. P. Towle, 
A. T. Glynn, D. J. Sullivan 


811 Superior Electric Ce. Bristol, Conn. 
Variable transformers, voltage regulators, 
binding posts. B. G. Deming, Dist. Sls. Mgr. 
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1108 Superior Separator Co., Process Ma 
chinery Division, Hopkins, Minn. 


1428 Surprenant Mfg. Co., Clinton, Mass. 
Engineered wire and cable for the electronic 
and aircraft industries. G. E. Forsberg, VP; 
R. Surprenant, G. J. Mulloney. 


996 Sutton, Steele & Steele, inc. Dallas, 
Texas. Laboratory separator, stoner, vibrat- 
ing screen, horizontal differential screen. J. 
F. Sullivan, G. W. Jarman 


Division of 
Evaporators, 


85 Swenson Evaporator Co., 
Whiting Corp., Harvey, 
crystallizers, top feed filters 


948 Synthetic Mica Corp., Subsidiary of 
Mycalex Corp. of America, Clifton, N. J. 


Synthetic mica 


93 Syntron Co., Homer City, Pa. Vibratory 
vibratory grizzly bar screens, vibrat- 
vibrating conveyors, vibrating 
elevators 


feeders 
ing, 
spiral 


screens, 


Batchmaster for use in progressive weight con- 
trol systems: Howe Scale Company, Booth 645. 


933 Tall Division, 
Assoc., New York, N. Y. 


Pulp Chemicals 


1030 Taylor Forge & Pipe Wks. Chicago, 
il. Seamless steel pipe fittings, electric 
welded pipe. 


104 Taylor Instrument Companies, 
ter, N. Y¥. Complete line of miniaturized 
process control instr. 


1357 Taylor, Stiles & Co., Riegelsville, N. J. 
Pelletizing machines, knives, samples of cut 
products. J. R. Sanborn, Apgar, and Snyder 
316 Technicon Co., Chauncey, N. Y. Auto- 
analyzer for continuous control of proc 
streams by chem anal. E. C. Whitehead, VP; 
C. R. Roesch, Jr., A. Ferrari 


1329, 1331 Terriss Division, Consolidated 
Siphon Supply Co., New York, N. Y. Fabri- 
cated steelware for proc ind and corros- 
resis filters. D. M. Epstein, L. C. Epstein, J. 
Lewis. 
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1350, 1352 Thayer Scale Corp., Pembroke, 
Mass. Automatic batching systems, contin- 
vous and constant weight feeders. C. G. 
Peterson, F. L. Thayer, W. L. Thayer, A. M 
Forsyth, R. F. West, J. Mattson 


1111 Thermo Electric Co., Saddle Brook, 
N. J. Transistorized temp controller, other in- 
dicating and control instruments. F. S. Walter, 
P, C. A. Doak, J. J. Ghiglia, B. Thomas 


1207 Thermon Manufacturing Co., Houston, 
Texas. New heat transfer medium. R. L. 
Burdick, W. E. Brown 


1444 Thiokol Chemical Corp., Tren- 


Latest developments in rocket en- 


1442, 
ton, N. J. 
gines, and latest applications of liquid poly- 


mers. H. W. Ritchey 


1127 Thomas Flexible Coupling Co., Warren, 
Pa. All-metal self-aligning couplings 


1205 Thropp & Sons, Wm. R., Division of 
J. M. Lehmann Co., Lyndhurst, N. J. Rubber 
& plastic processing machy 


234 Titanium Alloy Manufacturing Division, 
National Lead Co., New York, N. Y. Ceramic 
and matis containing 
titanium and zirconium. D. D. Wheeler, R 
E. Mullady, J. G. Merriam, F. M. Stearn 


157 Toledo Scale Co. Toledo, Ohio All 


types indust scales and automatic weighers 


metallurgical proc 


506 Tolhurst Centrifugals Division, Ameri- 
can Machine and Metals, Inc. Moline, Ill. 
24 in. “Flex-O-Matic” continuous centrifugal 
W. C. Smith, F. O’Conor, Ch. Eng., A. J 
Schleich. 


328 Torsion Balance Co, Clifton, N. J. 


Scales, balances, weights 


990, 992 Tote System, iInc., Beatrice, Ne 
braske. Bulk material handling systems. C 
Ackerman, C. Misch, E. Pagels 


1206, 1208, 1210 Tranter Manufacturing, 
inc., Platecoil Division, Lansing, Mich 


195 Trent, Inc. Philadelphia, Pa. 


furnaces, ovens, heating elements 


Elect 


1155, 1157 Trerice Co, H. O., Detroit, Mich 
Air-operated temp and press controllers. F. Z 
Dahn, H. M. Trerice 


1292, 1294 Tri-Color Division, Ladish Co., 


Kenosha, Wis. 


214 Tri-Homo Corp., Salem, Mass. Disperser 
and homogenizer units. T. A. Sullivan, P 
Tognacci 


1392 Trinity Equip Corp., Roselle Park, N. J. 
Thermowells thermocouple wells, ther 
mometer test wells 


1251 Tripard Manufacturing Co., New York, 


N.Y. 


1394 Trojan Electric & Machine Co., Inc., 
Bkiyn, N. Y. 


882 Troy Engine & Machine Co., Troy, Pa. 
Roller & colloid mills, mixers 


68 Truscon Steel Co. Youngstown, Ohio. 


98 Tube Turn Plastics, Inc., Division of Na- 
tional Cylinder Gas Co., Lowisville, Ky. Fit- 
tings, flanges, valves of unplasticised PVC 
C. B. Mclaughlin, J. W. Hendry, E. Erich 


436, 442 Turbo Mixer Division, General 
American Transportation Corp, New York, 
N. Y. Heavy-duty indust mixing equipment 
Operating column of lab (4 in. diameter). 
E. J. Lyons, N. Parker, D. Maclean, L. Katz, 
D. Mayrose. 

(Continued on page 116) 
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ANNOUNCING 
CROLL-REYNOLDS’ 


If you never heard of a CONVACTOR, do not be surprised. 
It is an entirely new design of special condensing tower 
which offers important advantages in some processes. 

In the refining of edible oils it recovers fatty acids, most of 
which were formerly waste. It offers the additional advan- 
tage of totally eliminating stream pollution from this 
source or the expense of cleaning cooling towers which 
collect such deposits. It has similar application in fatty acid 
stills, some other types of distillation processes, dryers, 
and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 
a@ vacuum cooling chamber. One condenser is of conven- 


tional barometric design, the other a highly improved 


condenser working on the jet principle. The latter con- 
denses the vapor from the process and discharges directly 
into the vacuum cooling compartment where the heat of 
condensation is immediately removed. The cold water is 
then recirculated through the same jet condenser. The 
flashed vapor from the cooling operation is condensed in 
a conventional barometric condenser using water from a 
river, cooling tower or other industrial source. Periodic 
blow-down or continuous bleed-off from the flash chamber 
permits recovery. Several large industrial installations have 
been made. 

It is significant that this new contribution to vacuum equip- 
ment should come the year we are celebrating our Fortieth 
Anniversary. 


VACTORS * STEAM 


JET 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, N.Y. 38, N.Y 


AQUA VACTORS * FUME SCRUBBERS * SPECIAL JET APPARAT 
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574 Tyler Co, W. 5%. Cleveland, Ohio. 


Woven wire screens & screening equip. 


364 Ushling Instrument Co., Paterson, N. J. 
Recording & indicating instr 


68 Union Drawn Steel Division, 
Steel Corp., Cleveland, Ohio. 


1307 Union Process Co., Akron, Ohio. 
tritor vertical-stirred ball mill. 


840 Union Steel Corp., Union, N. J. 


Republic 


928 United States Borax & Chemical Corp. 

New York, N. ¥. Organo-boron compounds 

M. H. Pickard, G. G 
Petterson 


and elemental boron 
Collins, M. Burke, L 


837 U. S$. Electrical Motors, Los An- 
geles, Calif. Variable-speed, multiple-drive 
system 


1112, 1114 United States Filter Co, El 
Monte, Calif. Auto-Jet pressure filter with 
recent innovations. L. E. Purmort, P, R. A 


Trabert, H. N. Haberstroh, R. C. Foltz. 


21 United States Gasket Co., Camden, N. J. 
Teflon gaskets, seals, packing. 


495 United States Steel Corp., Pittsburgh, 


Pa. Alloy steels for corrosion resistance. 


Akron, Ohio. 
tower distri 
Fluran plastic 


11) U. Stoneware Co., 
Corros-resis coating systems, 
butors, metel Pall Rings 
tubing. 


1342 Vac-U-Max, Belleville, N. J. 
operated hi-suction vac pumps, vac-type hop- 
per. F. P. Pendleton, H. J. Poyntz, 


103 Vanton Pump & Equipment Corp., Divi- 
sion of Cooper Alloy Corp., Hillside, N. J. 
All-plastic gate valve 


1300 Velan Steam Specialties, Platts- 
burg, N. Y. High press steam traps and 
forged steel valves 


Co., Glen Ridge, N. J. 
A. Wahl, Thomp- 


1363 Vibra Screw 
Vibra Screw feeder. 


son, O. Lohkemper 


Automatic flow switch: Potter Aeronautical 
Corporation, Booth 396. 
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Unifiex fractionating tray; Misco Fabricators, Booth 1037 


936, 938, 940, 963 Victor Chemical Works, 
Chicago, Ill. Eight new Chemicals including 
organophosphorus compounds. R. P. Gates 


124 Vogt Machine Co., Henry, Louisville, 
Ky. New types of gen. purp. valves. Votator 
continuous thermal processor for viscous 


fluids. W. S. Cannon, Jr., and R. F. Woolf 


1354, 1356 Voss Co., J. H. H.,, New York, 
N. Y. Compressor valves for ammonia, air 
& gas 


1195, 1197 W-S Fittings Division, H. K. Por- 
ter, Inc., Roselle, N. J. 


1343. Walker, Crosweller and Co. itd, 


England. 


1226, 1228 Wall Colmonoy Corp., Detroit, 
Mich. Colmonoy No. 56, @ nickel-base hard- 
facing alloy containing chromium borides 
W. P. Clark, L. C. Connolly, J. Onders, C 
Ghastin 


1226, 1228 Wall-Derkiss, Inc., Linden, N. J. 
Morrisville, 


445 Wallace & Tiernan, inc., Belleville, N. J. 
Merchen scale feeder, V-notch 
Solvay chlorine detector. S. A 


Pneumatic 
chlorinator, 
Cole 


26 Walworth Co., New York, N.Y. Valves 
fittings & tools 


1277, 1279 Warran Pumps, inc., Warren, 
Mass. Centrifugal, rotary, reciprocating and 
screw pumps 


1343 Warrick Co., Charles F., Berkley, Mich. 


Relays & liquid level controls 


205 Welch Manufacturing Co., Chicago, Ill. 
Vac pumps and access. J. Gutsmiedl, R. C. 
Hoffman, C. Williams 


805 Welded Fittings Corp., New Castle, Pa. 
Large seamless fittings. A. W. Beatty, P, S. C 
Carrier, DO. D. Warfel, R. L. Calvin, R. A 


Emery 


1353 West Instrument Corp, Chicago, Ill. 


Indicating & automatic control instruments 


924 West Virginia Pulp and Paper Co., In- 
dustrial Chemical Sales Division, New York, 
N. Y. Paper, pulp, & fiber 


53, No. 11) 


510 Westinghouse Electric Corp., Pittsburgh, 
Pa. New line of gearmotors and speed re- 
ducers. G. Bickham 


1436 Westvaco Chior Alkali Div, Food Machy 
& Chem Corp., New York, N. Y. Broad line 
of industrial chemicals 


46 Wheelabrator Corp., Mishawaka, Ind. 
Barber- 


1374 Wheelco Instr ts Divisi 
Colman Co., Rockford, Il. 


85 Whiting Corp., Swenson Evaporator Co. 
Division, Harvey, Fndry equip, cranes, 
railway equip., heavy proc. equip. fabrication 


1181 Whitlock Manufacturing Co. West 
Hartford, Conn. Titanium and heat exchang- 
ers, weld samples. A. J. Jackson, C. J. Wahl, 
M. F. Savoy. 


850 Wiegand Co., Edwin L., Pittsburgh, Pa. 
Elect. heating units 


395 Will Corporation & Subsidiaries, Inc., 
Rochester, N. Y. Lab equip for ind and educ 
chem lab. H. J. Coleman, 8. C. Smith, 


161 Williams Patent Crusher & Pulverizer 
Ceo., St. Louis, Mo. Crushing, grinding, pul- 
verizing & shredding machy 


941 Wilson Inc., Thomas C., Lt. I. City, N. Y. 
Tube cleaners, tube expanders, safety bolts 
& unions. O. J. Bagnoli, A. John. 


1281 Wolf Co., The, Chambersburg, Pa. 


Harrison, N. J 
Davenport, R. R 


695 Worthington Corp. 
Centrifugal pumps. T 
Rhodes 

64 Yarnall- Waring Co., Philadelphie, Pa 
Blow-off valves, water columns, geges 


893, 895, 897 York Corp, York, Pa. Refrig 
eration & air cond equip 


69 York Co., Otto H., West Orange, N. J 
Fuli-scale Yorkmesh Demister. O. H. York 
E. W. Poppele, A. A. Oliver 


1160, 1162 Young Radiator Co., Racine, Wis. 
“HC” Horizontal Core Atmospheric Cooler 
F. M. Young, P; J. J. Hilt, A. D. Bogus, J 
O'Connell 


858, 860 Consolidated Indust. 
San Francisco, Calif. Mining machy 


- 
| 
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MAXIMUM RANGE of 
CHEMICAL RESISTANCE 


How you can have this — plus 
Substantial Construction Economies! 


EL CHEM materials of construction named below 
deliver maximum range of chemical resistance in 
TANKS + CHEMICAL PROCESS EQUIPMENT ~- STACKS + FLOORS 
TRENCHES + FUME DUCTS « HOODS + FANS + AGITATORS, etc. 
In addition, they afford substantial 
construction economies. 


d HCI of Dvr 
wth brick pointed with Lecite 


SHEET LININGS ALL PLASTIC STRUCTURES Duron XXX — Sodium Silicate Cement 


Tefion* — Sheet Linings and Anti-stick Coatings Duro-Wore — Rigid P.V.C., Epony, Brimete — Suiphur Coment 


Kel-F* — Sheet Linings and Anti-stick Coatings Polyester, Furan ACID-PROOF CONCRETE FLOOR TOPPING! 
Buto-Bond — Buty! Rubber Arcon — Pipe and Fittings Duro-Crete Nitro Dur El Tex 


Ouro Bond — Hard and Soft Natural Rubber ACID-PROOF MORTARS for COATINGS 


Ouro-Prene — Neoprene* BRICKWORK and PIPE JOINTS 
Duro-Prene — Neoprene’ Bose 


Poly-Ply — Laminate of plasticized and Lecite — Furan Resin Nitro-Dur — Eponsy Bose 
unplasticized P.V.C. Syntho — Phenolic Resin Duro Kote — Polyvinyl Chloride Bose 

Tuf-Bond — Plasticized P.V.C. Duron =90 — Epoxy Resin Kemitite — Asphalt Bose 

Ovro-San — Polyvinylidene Chloride Duron #21 — Polyester Resin Hy-Kote — Hypolon * Bose 


*Trade name — E. |. du Pont de Nemours Trade nome — Minnesota Mining & Mig. Co 


Put your problem up to EL CHEM engineers. Have the complete Electro Chemical Engineering & Mfg. on EME nD oh me | 
job done by specialists, with widest range of materials avail- | 700 Broad Street, Emmaus, Po 
able — and no divided responsibility. px 


CHEMical 


ENGINEERING & MANUFACTURING CO. 


Gentlemen: Please send your new 12 poge Bulletin and Corrosion 
Guide to 


Nome 


700 BROAD STREET + EMMAUS PA 
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Stainless Steel Heads 
stocked Carlson 


> keep your working capital working 


> save you money 
> give you prompt delivery 


It pays to design and build equipment with this stock in 
mind. You don’t have to tie up your working capital in shell 
plates, pipe and fittings while you wait eight or ten weeks 
for tank heads. You'll save money by using the less expensive 
stock sizes that are pressed, rather than odd sizes that must 
be spun, You also save time when you need stainless steel 
heads for new construction or for emergency replacement. 

The Carlson stock is made up of ASME and Standard 
flanged and dished stainless steel heads. They range from 
10” O.D. through 72” O.D., in 6” increments, */'’ through *4" 
Gauge, in Types 304, 304-L, 316, and 316-L. All are fully an- 
nealed and pickled after forming to provide maximum 
corrosion resistance. Flanges can be machined to your speci- 
fications in a matter of days. 

In addition to maintaining the country’s largest stock of 
stainless steel heads, dies are available for pressing heads in 
other grades of stainless. Special sizes can be spun when 
required. To get all the facts on this unusual Carlson service, 
mail the coupon and we'll send you the latest Heads File- 
Folder and Stock List. 


CYOIc ARIS ON 


Stainless Steels Excbusively 


THORNDALE~+ PENNSYLVANIA 
District Sales Offices in Principal Cities 


This Carlson Stainless Steel Heads File- 
Folder includes lists of Dies for press form- 
ing and information on flange machining. 


PLATES + PLATE PRODUCTS * HEADS + RINGS + CIRCLES + FLANGES + FORGINGS + BARS and SHEETS (No. 1 Finish) 
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G. O. Carlson, Inc. 
124 Marshalton Road 
Thorndale, Pennsylvania 


Please send me your Heads 
File-Folder and Stock Lists. 
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L. J. Grossheim 
Shell Oil Company, Houston, Texas 


exas City experienced one of our 
country’s most serious disasters on 
April 6, 1947 


called on for assistance in the stricken 


and many of us were 


area, Initially there was much con 
fusion in organizing our forces, for al 
though large groups of personnel and 
quantities of equipment were available, 
a course of action was lacking. Im 
mediate needs of caring for the dead 
and injured were handled quite well, 
but the control of the fires was not 
effectively started until after the sec- 
ond day, and this action was limited 
due to available water supplies. Since 
this experience at Texas City, other 
communities have had natural disasters 
of a similar nature which have made 
the people conscious not only of this 
possibility of man-made disasters, but 
also of the natural calamities, and more 
recently, of the possibie effects of war 
with its atomic attacxs 


Organization 


In Houston and its industrial area, 
several attempts were made to organ 


ize an effective plan and finally, im 
1954, the Houston Chamber of Com- 
merce Fire Prevention Committee 
made this a project for ship channel 
industries. A meeting was arranged 
with the officials of al! the channel in- 
dustries and a plan was presented out- 
lining the proposal for this organiza 
tion. Our aim for this project was to 
accomplish three points 


1. cooperation and assistance of law 
enforcement groups to provide open 
routes of entrances and exits for 
authorized personnel and equipment 
only to disaster stricken plants or areas 

?, development of the most dependable 
means of communications 

3. a list of all available assistante in per 
sonnel and equipment which could be 
released by each company or organiza- 
tion, and development of a plan of 
response for mutual aid purposes to 
one another or to the communities. 


From the beginning, the response 
was immediate and sincere. Represen 
tatives company were se- 
lected and details were worked out. 
When this material was completed, it 
was presented to all companies for ap- 


from each 


120 e 


Fireboat and shore streams in practice action at a refinery dock 
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proval and comment. One theme was, 
and still is, strictly adhered to and that 
is the privilege of any participant to 
accept or reject an appeal for aid on 
the basis that each location is responsi- 
ble for its own protection, that no aid 
would be forthcoming unless specific- 


ally requested by a company, and 
finally, that such aid would enter the 
stricken plant only with the official's 
approval and then must act under di- 
rection of those plant officials. Our 
organization was designated as the 
Houston Ship Channel Industries Dis- 
aster Aid Group. 
For simplicity of operations, the 
committee was divided into groups to 
handle the various phases of our activi- 
ties and by prepared forms to deter- 
mine the and equipment 
available from each plant. The com- 
mittee assignments were as follows: 


personnel 


Fire fighting—practice, with manpower 
and equipment from industry and munic- 
ipalities 

Law enforcement—lay out routes, co- 
ordinate efforts of state, county, and 
municipal law groups for trafhe control 

Rescue—first aid and medical—organ- 
ize first aid: nurses, doctors, hospital 
facilities, ambulance services, and rescue 
facilities 

Communications 
network, handle 
vision reporters 

Engineering 
equipment 

Cw defense—develop relations and co- 
operation in case of emergency 

Port commission—work in cooperation 
with U.S. Coast Guard to assist the group 
and advise on regulations of port 


radio 
tele- 


arrange for 
news, radio, and 


provide manpower and 


From the beginning of our organi- 
zation, we determined that two services 
must be available to assure the effec- 
tiveness of an operation of this nature: 
(1) the most reliable communications 
system, and (2) the cooperation of the 
fire-department 
groups, particularly from the munici- 


law-enforcement and 


pal and county levels. 

On the matter of the first require- 
ment, namely, communication, it was 
decided that a two-way radio network, 


(Continued on page 122) 
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Decolorizing Costs Cut 
Granular Carbon in 


Lenny for a better way to decolorize and 
remove flavor from glucose-sugar solutions, 
the William S. Merrell Co., Cincinnati, a division 
of Vick Chemical Company, recently converted 
its batch adsorption process to Pittsburgh Gran- 
ular Carbon in a fixed bed column system. 
Formerly, the solution, made from broken and 
off-size throat lozenges, was treated in slurr 
tanks with pulverized carbon and filtered. Wit 
its new column system, Merrell upped efficiency 
and reduced its processing costs 75%. Compara- 
tive cost figures are as follows: 


FREE BOOKLET AVAILABLE 

ATO “Pittsburgh Activated Carbons” is a 
wernens new booklet describing use of Pitts- 
burgh Carbons in both liquid and vapor 
phase applications . . . Write for your 
copy now! 


COAL CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS 


75% with Pittsburgh 
a Column System 


PER 1000 LBS. REWORK PRODUCT 
Old Method New Method 
Direct Labor J $2.50 
Carbon Cost 1.98 
Filter Aid Cost 
$4.48 


What's your adsorption problem? Tell us 
about it on your letterhead. Information, samples 
and technical assistance are available without 
obligation. 


wew e006 


© ACTIVATED CARBON © COKE © CEMENT 
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nish, and many other products. 


Great Savings In Time And Money 


Actual experience, in hundreds of 
cases, has proven to the satisfaction 
of production officials that it is far 
more economical to cover the cloth 
or other filter medium with E-D 
filter paper and then, when the press 
needs redressing, to simply peel off 
the paper, discard it, and replace 
with a clean E-D filter paper cover. 
Substantial savings in press running 
time are made. 

E-D filter paper holds up solid 
particles to such a degree that there 
is often little need for recirculating 
the slurry to obtain an adequate 
cake deposit for clear filtration at 
the start of a cycle. 

Moreover, the E-D filter paper 
protects the filter medium from 
slimy fines, thus prolonging its use- 
ful life, saving additional money on 
media expenditures. The cost of 
E-D filter paper is so little, in com- 
parison with the cost of other filter 
media, that these savings are 
important. 


Greater Clarity Of Filtrate Obtained 


Because of its fine porosity and 
unique uniformity of furnish, grade 
#953—as well as the many other 
grades of E-D filter paper—obtains 
exceptional clarity of filtrate. Many 


Filter Paper Makes 
Excellent Cover For Cloth 
Or Other Filter Media 


Provides Greater Clarity Of Filtration 
And Prolongs Life Of Filter Medium 


FILTERTOWN, USA. Field reports prove that there is an 
increasing use of E-D filter papers, with the greatest demand for 
grade # 953, as a cover for cloth or other filter media in industrial 
filtration. To date, this practice has been widely adopted in 
plants which process oils, including coconut, cod liver, corn, 
cooking, linseed, soybean, and vegetable oil. These plants manu- 
facture margarine, salad oil and shortening, soaps, paint, var- 


“See our exhibit at the 26th Exposition of Chemical Industries in New York at Booth 1120.” 


degrees of rapidity and porosity are 
available in the more than 50 regu- 
lar grades manufactured by The 
Eaton-Dikeman Company. Special 
grades are also made to meet indi- 
vidual requirements. 


Free Samples Available 


Actual tests made at the user’s 


plant furnish convincing proof of | 
| credit of these officials, they sub- 


the many advantages that are pos- 
sible. Simply write for E-D’s Filtra- 
tion Analysis Report. When the 
necessary facts are supplied, you 
will receive several recommended 
grades, cut to your own size and 
specifications, at no charge. Make 
the necessary test runs and you will 
soon be able to determine the bene- 
fits for yourself. There is no charge 
or obligation for this service. 

Write to Thomas H. Logan, Jr., 
care of The Eaton-Dikeman 
Company, Filtertown, Mount Holly 
Springs, Pennsylvania for prompt 
attention. 

This company is the only com- 
pany in America that is exclusively 
engaged in the manufacture of filter 
paper for science and industry. 
Authorized representatives and 
dealers are located in every section 
to provide service and helpful infor- 
mation on all problems relating to 
liquid filtration. 
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(Continued from page i20) 


both electrically and battery powered, 
would be the most practical installa- 
tion. Since this involved federal juris- 
diction under the direction of the Fed- 
eral Communications Commission and 
special qualifications are required to 
obtain a license for use of such equip- 
ment, the local Houston and Harris 
| County Civil Defense offered its facili 
ties to obtain the necessary approvals. 
In this instance, the city of Houston 
| applied for the license with F.C.C. and 
obtained authority to operate a net- 
work on a special wave length of 
47.54 megacycles. The city of Houston 
| is the licensee and each company (on a 

voluntary basis) purchases a two-way 

radio unit either fixed or mobile and 

executes a lease with the city without 
| charge to use the instruments for 
emergency purposes only. At this 
time, eighteen out of thirty partici- 
| pants have communications units, and 
| these are the major companies. It is 
important that the members of the 
communications committee be experi- 
enced in handling the matters of this 
operation as the ramifications are 

quite involved, particularly the re- 


| 


| quirements of F.C.C. 

For the second necessary service the 
cooperation of the law-enforcement 
and fire-fighting departments of the 
cities and county was obtained at a 
joint meeting. Our plan was explained 
in detail and the functions of these 
organizations were outlined. To the 


scribed wholeheartedly to our plan and 
offered to cooperate with us im any 


| manner which would be in the best in- 


terests of our efforts. 

In all this work, the officials of the 
Houston Harris County Civil Defense 
were of invaluable assistance. They 
were desirous of including our plan in 
their network of operations. However, 
while they would have jurisdiction by 


| law in case of emergency, they realized 


that their lack of equipment and ex 
perience in handling an _ industrial 
emergency would seriously interfere 
with the success of such activities, It 
was finally decided that our organiza 
tion would be the official representative 


of the Civil Defense in the Houston 
Ship Channel area and in direct charge 
of operations. On a voluntary basis, 


we would respond to any call from 
Civil Defense for assistance at another 
location, and in reciprocation, all the 
facilities of that location would be at 
our disposal if not active in another 
area. Also to the credit of these people 
we have enjoyed a satisfactory rela 
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385 Madison Avenue 


ENGINEERS AND CONSTRUCTORS FOR INDUSTR 


New York 17, N. ¥ 


$11 MILLION ETHYLENE OXIDE-GLYCOL PLANT 
UNDER CONSTRUCTION FOR 
CALCASIEU CHEMICAL CORPORATION 


Capacity to be 60,000,000 Ibs./year of ethylene oxide or 
8,000,000 gallons/year of glycol 


Utilizing the process developed by Shell Devel- 
opment Company, The Lummus Company has 
designed and engineered, and is now construct- 
ing an $11 million ethylene oxide and glycol 
plant for Calecasieu Chemical Corporation at 
Lake Charles, La. 

When construction is completed by Lummus 
early in 1958, the facility will be staffed and 
operated by 50 employees of Petroleum Chemi- 
cals, Inc. P.C.I. will also supply ethylene raw 
material to the new plant, from an adjacent 
ethylene unit designed and now under construc- 
tion by The Lummus Company. 

The Shell Process, which offers the advan- 
tages of unusually high yields and virtual elimi- 
nation of the waste disposal problems encoun- 


Model used by Lummus in engineering of Calcasieu Ethylene Oxide-Glycol Plant. 


tered in the Chlorohydrin Process, is conducted 
in two steps. The first step is direct catalytic 
oxidation of ethylene with oxygen in fixed bed 
reactors. Here ethylene oxide, valuable petro- 
chemical intermediate, is produced for use by 
manufacturers of detergents and other surface 
active agents, plasticizers, solvents, textiles, 
drugs and many other petrochemical compounds, 

The second step of the Shell Process calls for 
thermal hydration of ethylene oxide to ethylene 
glycol, essential to manufacturers of anti-freeze, 
explosives, plasticizers, fibers, resins, hydraulic 
fluids and many more chemical products. 

This is the third ethylene oxide unit currently 
in construction by Lummus, based upon the 
Shell Process. For ethylene oxide and ethylene 
glycol, or for any type of 
chemical or petrochemical 
plant, Lummus’ half century 
of world-wide experience is 
at your disposal, 

THE LUMMUS COMPANY, 
385 Madison Avenue, New 
York 17, N. Y. Engineering 
and Sales Offices and Subsi- 
diaries: New York, Houston, 
Baton Rouge, Montreal, Lon- 
don, Paris, The Hague, Bom- 
bay. Sales Offices: Chicago, 
Caracas. Engineering Devel- 
opment Center: Newark, 
New Jersey. 
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FILTRATION MEET 
| tionship, which is motivated by a mu- 
IN D USTR Y’S NEED tual respect for one another's abilities. 
Our organizational meetings in the 


development and preparation of mate- 
rial for our manual were held to an 


absolute minimum in order not to 
burden companies with excessive ab- 


' sences of their representatives. Every 
: opportunity was taken to handle deci 
; sions by a mailing canvass of the in- 
dustries for opinions. The contents ot 
; the manual were prepared in an effort 


sie to present a simple yet complete 


f | method of operation, and we believe 


that this goal was reached, an evidence 
of which was seen in the recommenda- 


The ONLY Line that offers You Several Distinct i» the manual as a model 


other industrial areas by the Industrial 


Types of filter Media eee The RIGHT Choice for ivil Defense at 
Every Requirement 
Operations 
AUTO-KLEAN FLO-KLEAN In the operations of this organiza- 


METAL EDGE TYPE WIRE-WOUND tion, we have pursued a policy which 
Continuously clean- For low-viscosity, , will be a minimum of expense burden 
= 10000 to all participants. Testimony of this 
and low pressure tion. Filtration from is reflected in the following review ot 
myth | our procedures and history of activi 
with capacities to automatic, continu- : a ties. 

lhe manual generally, yet directly, 
microns. wash fluid. covers the following subjects 


Civil Defense Authority—designates 
authorization by local C.D. officials and 
| personnel in charge. : 
PORO KLE Committees—lists company and organi- 

= AN zational representatives assigned to 
POROUS STAINLESS STEEL various phases of activity 
Cartridges and spe- General Regulations—covers detailed 
cial forms. Combine network communications regulations, 
extreme ~-t, company liabilities, rules of requests and 
response to aid, assignments of each 
Const activities such as fire fighting, 


and very fine filtra- 
tion (down to 5 mi- first aid, law enforcement, communica- 


crons, standard). tions, and engineering 
Tests prove no con- Personnel and Equipment Chart 
tamination from , shows personnel and equipment available 
particle discharge. a from each member 
Location Map—indicates routes to be 
used, location and location number of 
each industry 
a Liability—outlines the city of Houston 
. Legal Department opinion on tort liabil- 
ity of respondents to official Civil Defense 


MICRO-KLEAN 


FIBER CARTRIDGE 

eed New white cellulose 
cartridge for 5- 
micron filtration 
wherever clarity, 
purity and taste are 
essential. Wool car- 
tridge for a wide 
range of 10 to 70 
micron applications 
including com- 
pressed air. Hous- 
ings for flow rates 
from a few gph to 
hundreds per min- 
ute. 


*Because no one type of filter is best for every need, Cuno — and only 

Cuno — offers you a truly compiote line that includes several distinct | request for aid 

types of filtration media. And because every filtration system must be Summary—Compiles total manpower 
vecified and engineered to the individual job requirements, Cuno and equipment available 

also <Lers you a complete aggticetion engineering service through 

the Cuno Systems Engineer. Conveniently located in your area, one Each year a survey is made among 

of these specialists is ready and qualified to help select the filter type : : 

and model exactly right to solve your problems. 


SEND FOR FREE PRODUCT LITERATURE ; 
formation is combined with any opera- 
CUNO ENGINEERING CORPORATION tional revisions in printed form. Cop- 


ies of this material are distributed to 
13011 SOUTH VINE STREET, MERIDEN, CONNECTICUT all members for insertion in their man- 
TELEPHONE: BEverly 7.5541 uals. The companies organize their in- 
dividual disaster plan after the fashion 
>, EOGE-TYPE, WIRE-WOUND, CARTRIDGE outlined in the manual; thus, we are 
end POROUS METAL 


ot easily integrated to augment each di- 
ae  ~iie in Principal Cities vision of activity when responding to 


Our training drills are planned af- 


all companies to determine changes in 
per-connel and equipment, and this in- 
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fairs with hypothetical problems to be 
executed. These are held at least an- 
nually and extra drills will be called it 
necessary. However, we have found 
that our people are pretty uniform in 
their methods of emergency work and 


trequent drills are not necessary. We 


do not presume that we are well 
enough trained to be able to tunction 
with top efficiency, but with a mim 
mum number of drills, we have seen 
evidence of improvement in coordinat 
ing our efforts as a group. Our drill 


operations are usually planned to coin 
cide with the national Civil Defense 
annual exercise, and we work in close 
accord with these people. In the an 
nual Civil Defense drill, we prepared 
an elaborate, hypothetical case which 
activated all companies and their full 
personnel and equipment. This 


an excellent demonstration and it was 


Was 


particularly satisfying because of the 
open-door offered by the 
managements of all the companies, law 


respon 


enforcement, fire departments, rescue 
Red Cross, Salvation Army, boy 
scouts, doctors, and 

We do not 


but confine such 


corps, 
nurses 
have regular meetings 
sessions to the needs 
when they are indicated by problems 
which cannot be handled by mail cor 


mdence 


Experience 

We experienced our first live alarm 
on February 22, 1957. A stubborn fire 
broke out at one of our member plants 
Generally, the plan was executed satis 
factorily with the necessary respond 
their duties in an 
There was definitely 


ents periorming 
effective manner 
the appearance of a pattern being fol 
to the alarm and 
Like all 


such cases, however, there were point 


lowed by respondent 
with a minimum of confusion 


to be improved on and these deficien 
cies were properly noted both by the 
company involved and the other mem 
bers. At a special meeting, the entire 
situation was reviewed and all partici 
pants presented the criticisms of their 
own performances which did not con 
form to the outlined in the 
These shortcomings 


operation 
manual were all 
noted, and a spec ial drill is in prepara 
will illustrate the 
procedures to be followed. We 


foresee an elaborate training program 


tion which proper 


do not 


for the future but expect each company 
to have its own personnel in a state of 
where they will be familiar 
With this 


innual 


readiness 
with our manual procedures 
plus an 


type ol arrangement 


exercise, we feel our organization 
should be prepared and will be effec 
tive in the execution of our ideas for 
an actual emergency 
Texas local 


Presented at South 


Section 


Fansteel 


SOrrosionomics 


REGISTERED U.S. PATENT OFFICE 
A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


‘Tantalum Equipment in HCI Service 


One of several five-tube tantalum bayonet heaters of unusval curved design, 
which were manufactured to fit o fused silica retort at J. 1. Baker Chemicel 
Company, Phillipsburg, New Jersey. The tantalum heoters were installed in 
the retort in 1937, and ofter twenty years of severe service ore still in use. 


A variety of concentrations of hydro- 
chloric acid—ranging from cold to 
boiling temperatures 
duc tion and maintenance equipment 
to severe tests in the Phillipsburg, New 
Jersey plant of the J. T. Baker Chem- 
ical Company. For this reason, tanta- 
lum has long been specified for the 
fabrication of critical in-line equip- 
ment as well as for repair parts 
Tantalum bayonets for heating pro- 
cess liquids, and tantalum condensers 
for the recovery of highly 
vapors find many uses in this type of 
Not only does tantalum show 


puts both pro- 


corrosive 


service 
no corrosion under constant exposure 
to the chemicals in these applications 
it also provides exceptionally high 
heat-transfer characteristics 

lantalum dip tubes for feeding cor- 
rosion gases and liquids to various 
process equipment have their share in 
solving difficult corrosion problems, 
too. Some of this equipment has been 
in almost continuous operation in the 
J.T Baker plant for over twenty years 


Tantalum Repair Parts 
Extend Equipment Life 


Glassed steel vessels are used in many 
places throughout the plant. This 
equipment represents a sizeable in- 
vestment and from the standpoint of 
economical processing, extended serv- 
ice life is very important. The life of 
these vessels has been materially in- 


creased through the use of tantalum 


4, 
*mversary® 


See us at the New York Chemical Show, Da 


FANSTEEL METALLURGICAL CORPORATION 


CHEMICAL EQUIPMENT DIVISION 
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repair plugs and special shaped patches 
which are studded directly to the steel. 
In many cases severely corroded noz- 
zles and openings in glassed steel equip- 
ment have been repaired using tanta- 
lum Without the use of 
tantalum these units would have to be 
the vendor for re- 


sleeves 


returned to 
enameling 

One example comes from a J.T.B. 
Engineering Department report which 
States 

“A large $12,000 glassed steel re- 
actor developed severe corrosion at 
the bottom outlet nozzle. The extent 
of damage was so extensive that the 
engineers were 
In their 


vendor's service 
brought in for consultation 
opinion any repairs would be highly 
questionable. J. T. Baker mainte- 
nance personne! felt that a successful 
repair could be made using a special 
modified tantalum sleeve, The pro- 
cess was kept ‘on stream’ for over two 
had to be 


returned for re-enameling.” 


years before the reactor 


Free Tantalum Test Kit 


A corrosion test kit, available without 


charge to research technicians, con- 
tains both tantalum sheet and wire. 
Request it on your letterhead 

The above condensation is typical 
of articles which appear in 
CORROSIONOMICS, 
a Fansteel publication 
Mail us your name for in- 


clusion on our mailing list. 


2-t—Hooth 617 


NORTH CHICAGO, ILLINOIS, U.&.A. 


53, No 


~ 
| 
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A 60002%7/24 Wr. capacity W&T chiorinator is used on the central cooling 
water system at Marcus Hook, Penna. refinery of Sinclair Refining Company 


W &T CHLORINATION... 
the economical way to prevent 
slime in cooling waters 


Water used for cooling operations at the Marcus Hook refinery of 
Sinclair Refining Company is chlorinated to prevent slimes from 
fouling plant units and lowering cooling efficiency. 

Chlorination of the system is accomplished by one W&T chlo- 
rinator operated from a program control panel. The control auto- 
matically starts and stops chlorination in accordance with a preselected 
schedule. Slime growths are eliminated in the cooling units without 
the need for continuous treatment. 

For information about W&T chlorination for slime elimination 
write for Bulletin CD-43. 


YW WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


R. P. CATHODIC PROTECTION 
INDIVIDUALLY DESIGNED 
FOR EACH APPLICATION 


te prevent corrosion of 
buried or submerged 
metal structures 


Write for Bulletin E-37 


RusT-PROOFING 


CORPORATION 
3O MAIN STREET, BELLEVILLE 9. N. J 
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INDUSTRIAL NEWS 


COMM 


A complete health physics service, 
including initiation of radiation pro- 
tection programs, is now being of- 
fered by Astra, Inc., Milford, Conn. 
Other services included are: hazards 
surveys and controls, pre-operation 


| and operational environmental surveys, 


and assistance with unique health phy 
sics problems 


Semi-works plants are under con- 
struction by Crawford & Russell, 
polymer plant engineers of Stamford, 
Conn., tor General Electric’s poly- 
carbonate resin and for the plastics 


| operation of Armstrong Cork Co. The 


company recently completed a_ pilot 
plant for G.E. CJ 


| Amylose and amylopectin, the prin- 


cipal componenis of potato starch, 
are now being marketed in this coun- 
try tor the first time. Marketer is the 
Technical Division of Stein Hall & 
Co., under an agreement with the pro- 
ducer, AVEBE of Veendam, The 
Netherlands soth produc ts are largely 
experimental, some uses being film 
forming in textiles, paper, and pack 


aging food 


Price changes on six industrial so- 
dium phosphates have been an- 


| nounced by Monsanto. All are in- 


creases: monosodium phosphate an- 
hydrous by 30 cents a hundred pounds ; 
trisodium phosphate anhydrous by 40 
cents a hundred pounds; technical 
grade sodium acid pyrophosphate-x by 
25 cents a hundred pounds; oilfos, 
S.Q. phosphate, and sodium hexameta- 
phosphate by 30 cents a hundred 


pounds 


A significant occurrence of rubidium 
has been discovered in the 8 million 
ton spondumene (lithium) ore body 
now being developed by Montgary Ex- 
plorations, Ltd., at Bernic Lake, Mani- 
toba. The rubidium values are con 
tained in a pocket of pollucite, one 


| of the ores of cesium, now estimated 


at 150,000 tons es) 


A new synthetic fiber paper has 
been developed by Chemstrand 


| Corp. and Hurlbut Paper Co. The 


paper can be produced on conventional 
machinery using a new acrylic fiber 
developed by Chemstrand These 
papers can be tailor-made, are binder- 
free synthetic fiber papers O 


Haveg Industries has acquired Lith- 
gow Chemical Co. of California, 
manufacturers of a wide range of 
chemical corrosion resistant plastic 


coatings, Cements, impregnations, and 


laminated linings 


| 
\ 
- 
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Two new titanium alloys which offer 
superior properties for high tempera- 
ture applications are now in produc 
tion on a limited commercial basis by 
Mallory-Sharon Titanium Corp. Be 
cause of their attractive properties, 
both new alloys are being extensively 
evaluated by the company and certain 


fabricators. 


Construction is near completion on 
the multi-million-dollar zirconium 
melting plant of Reactive Metals at 
Ashtabula, Ohio | xpected to be on 
stream very soon, the plant will be 
the largest domestic facility for the 
melting of zirconium. It will produce 
ingots and a cor iplete line of mill 
products from zirconium, hafnium, and 
other reactive metal ihe company 
will soon be absorbed into the new 


Mallory-Sharon Metals Corp Oo 


Lehn & Fink Products Corp., major 
manufacturer of drugs and cos- 
metics, will acquire Nationa! Labora 
tories, Inc., of Toledo, Ohio, a leading 
producer of chemicals for industrial 
sanitation 


Construction of four new buildings 
is underway at the Norwich Phar- 
macal Co.'s Norwich N. Y. plant 


The new buildings include a_ plant YW ft d Ik d i 
for the manufacture of Furoxone, one e go up an wa e aqway. 
of the nitrofuran drugs developed by 

Norwich, a plant for the manufacture 

of Furacin, another nitrofuran, and How is it possible for a human body to withstand the crushing impact 
a plant for nitration and acid recovery. | of a one hundred foot fall? This man did only because he landed in such 

All facilities are expected to be in 
operation early in 1959 O 


a way that the terrific shock was distributed evenly throughout his 


entire body. He was not injured. 
New production facilities for exo- 2 
thermic ferromanganese have just Lucky?? You bet he was... 
been completed by Electromet ( Union 
Carbide) at Alloy, W. Va. Production 
capacity has been increased six-fold. 0 


However there is no luck involved in the inclusion of this principle 
into the design of Packless flexible hose. 


Packless spreads stresses of flexing throughout THREE times as 
much live metal as in metal hose of any other construction. 


Because it distributes stress evenly, throughout its entire 
length, Packless will stand up where other hose will fail. 


When your next piping problem involves 

noise, vibration, expansion, misalignment 

or any form of pipe travel write, or call us my 6 Culaway 

direct. Consulting and design engineering of 

services for unusual problems are offered Packless 

at no extra cost. Seomiecs 
Fiexible 

The first insulated sphere for the storage of 


liquefied butadiene at Esso Standard’s Baton 
Rouge, La., refinery is here being covered with Descriptive literature available upon request 


foamglass blocks. A built-in refrigerator at 


the top of storage tonk is designed to keep 

the temperature inside the tank at 45° and 

maintain the quality of the butadiene. Only METAL HOSE JC 
rarely does the storage of liquefied petroleum : 


goses require this type of rigid temperature 
control. 


730-52 Se. Columbus Ave., Mt. Vernon, N. Y. 
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Critics agree that never before has any filter performed so well — by 
liminating particles down to 1/10 of a micron with unequaled flow rates, 
ClaRite filters combine the highest throughput with brilliant clarity. 


FILTERS RATE 5-STARS BECAUSE THEY 


SAVE MONEY — no need for 

bags, pads, cloths, car- 
tridges, etc... . longer runs are 
achieved .. . overall cost of pro- 
duction reduced unbelievably. 


SAVE TIME — unique wedge 

opening tubular filter mem. 
branes give 3-5 times greater 
flow with tess surface area than 
other types of filters . down. 
time for cleaning is reduced to 
a few minutes . . . absolute 
minimum joss of flitration time 
assured 


SAVE LABOR —high velocity 

backwash eliminates man- 
ual disassembly and cleaning 
once and for ali! ... a few 
moments of labor time per fliter 
cycle certainly will be a saving 
for you when compared with 
yous present labor cost 


omy SAVE TROUBLE —permanent 
membranes and top quality 
accessories prevent breakdowns, 
costly delays and joss of expen- 
sive product through leakage, 
clogging or break through of 
filter media . . . an unequaled 
simplicity of maintenance 
achieved in CiaRite design 


New million-dollar facilities for the pro- 
duction of Gelvatol, polyvinyl! alcohol, are 
in production ot Shawinigan Resin Corp.'s plant 
in Springfield, Mass. The resin is produced by 
@ continuous process developed by Shawinigan, 
being produced in 12 different grades for 
specific purposes. 


A new plant has been opened by In- 
fileo, Inc., at Salem, Ill. A major 
equipment manufacturer, Infilco will 
operate a grey iron foundry at the 
new plant to produce castings in pro- 
duction quantity runs 


American production of boron will 
be increased 30 per cent with the 
opening of the new U. S. Borax & 
Chemical Corp. open pit mine and 
refinery at Boron, Cal. The new op 
eration is the first time boron has 
been mined by the open pit method 
The project cost $20 million, focuses 
attention again on the growing im- 
portance of boron, particularly in the 
high-energy fuels field. O 


The merger of Liquid Carbonic 
Corp. into General Dynamics Corp. 
has been approved by share owners 


of both firms O 


Negotiations for the purpose of ex- 


ploring the desirability of a joint 
venture involving the production and 
marketing of chemicals basic to the 
manufacture of synthetic materials in 
cluding plastics are underway between 
General Aniline & Film and Curtis 
Wright Corp. GAF is a basic chem 
ical producer, Curtis Wright manu- 
factures plastics. 0 


increase flow rate and process efficiency impres. 
sively improve filtration clarity, whether your process is 
small or large, batch or continuous, mild or corrosive 


Standard ClaRite filters, offered according to specific requ in 
three types of filter “embranes, are available with from 5 to 185 sq. ft 
of filtration area, constructed of carbon steel, stainiess steel, or lined car- 
bon steel. Special designs available for larger or smaller units or for units 
constructed of other materials. For additional information, write today 


Additional supplies of pure colum- 
bium metal are now available from 
Fansteel Metallurgical Corp. Comple 
tion and integration of plant expan 
sion programs have resulted in the 
increase, a new $6.5 million tantalum 
columbium plant at Muskogee, Okla., 
will increase the columbium supply 
further when it goes on stream later 
this year. The metal is ductile and 
malleable and has high use potential 
in chemical plant equipment oO 


4 
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Large diameter synthetic graphite 
electrodes for steel making furnaces 
are being extruded on a 2500 ton hy- 
draulic extrusion press by Crescent 
Carbon Corp., Rosamond, Cal. Cres 
cent will also produce anodes for 
chlorine and caustic cells, molds and 
special shapes for various atomic en 
ergy applications. 0 


A complete line of vinyl pyrroli- 
done polymers and copolymers is 
now being produced by Stein, Hall & 


Co., Inc. The company is equipped to 


tailor-make the series of resins which 


are promising for specialty applica 
tions in the adhesives, cosmetics, and 
coating fields Cj 


A five per cent dollar rise for sales 
of chemicals and allied products was 
predicted recently by |. O. Logan, 
vice president and general manager 
of the Industrial Chemicals Division 
of Olin Mathieson. Five reasons were 
cited by Logan: 1) general business 
plateau in 1958; 2) low levels of 
customer inventories of chemical and 
allied products; 3) certain industries 
which have slumped recently show 
signs of moderate recovery; 4) the 
chemical industry's record of capital 
expenditure over the past two years 
should be a stimulus to sales and to 
the development of new markets; 5) an 
increase in chemical prices is antici 
pated in 1958 which will contribute 
to higher dollar income. 0 


Scientific computation and mathe- 
matical analysis service for business 
and industrial organizations is now 
being offered by The Ramo-Wooldridge 
Corp., Los Angeles, Cal. A Compu 
tation Consulting and Service Bureau 


has been established 


This new 1300 bbi./day Unifining Process Unit 
went on stream recently at the Bokersfield re 
finery of the Douglas Oil Co. of California 
The unit, with its rerun tower for added 
flexibility of operation, was engineered ond 
built by Macco Corp., Paramount, Calif. The 
Unifining Process itself is licensed from Uni- 
versal Oil Products Co 


1N CANADA: Upton-Bradeen-James Lid., 890 Yonge St., Toronto; 3464 Park Ave. Montreal 


pump maintenance costs ... 


provides 


HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on «@ 
full-flow or by-pass basis, or in- 
termittently on @ batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS ore 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viicosity, dielectric strength and other specifications to new 
oil value. 


e Continuous, all electric, aute 
operation. 
Low operating temperaiwe- 


FOR EVERY OlL PUR- 
IFICATION jos 


you 
These Features! 


WRITE TODA " For Complete Details 
Ask For Bulletin R-160 


144 WEST FOURTH ST. ELMIRA, N.Y, 
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Impact of natural gas on the economy of the 


PACIFIC NORTHWEST 


Carl A. Trezel, Jr. | 


being broade=*4 by the introduction 
of natural gas. What will be the effect 
on industry ? What industries may be 
more likely to locate in the region be- 


Tic energy base of the Northwest is 


cause natural gas is available? 
these 
that the pattern of fuel consumption in 
the Pacific Northwest differs 


from the consumption pattern 


To answer questions, consider 

signifi 
cantly 
for the entire United States 


ination of the 


An exam 
individual 
recent 


data for 


ources Ol energy m years 


shows that petroleum and its products 
provide over 50 percent of the energy 
requirements in the Pacific Northwest; 
hydroelectric provides roughly 
and 
than 10 


petro 


power 
40 percent of the requirement 
coal and wood, something le 

percent. In the United States, 
about 42 percent of the 


coal about 29 pet 


cent, and natural gas about 25 percent 


leum supplie 
total requirement 


Hydroelectric power and wood (almost 

make 
On the 
petroleum 


negligible on a national basis) 


up the difference of 4 percent 


other hand, in California 


upplies 55 percent, natural gas, 36 


and hydroelectric power, 9 


Almost 


percent, 
percent of the requirements 
no coal is used in the state 
The fact that gas is 
to the Pacific Northwest 


plications. The use of natural gas 


now available 
has two im- 
will 
upply po 
ition on which industrial development 


trengthen the total energy 


diversification depend, and will 


he Ip to 
that 


example, when water was not ay 


and 
intermittent 
the 


eliminate gaps 


have occurred in past, for 


tilable 
and electricity needed to be curtailed 

The industries of the Northwest fall 
tour 


group Most important, and 


Division of Economics Research, 
Stonford Research Institute 


constituting 64 percent of all manufac- 
turing in terms of production workers, 
industries. 
These are lumber, pulp and paper, and 
Figure 1, 
the distribution of 


are the resource-oriented 
in showing 
industry in the 
Northwest, portrays quite clearly how 
(44 
the 


food processing 


lumber 
the 


important the industry 


percent) is to economy of 
region. 

A second group of industries is en- 
gaged in the further fabrication of the 
natural resources of the area and uses 
as its raw material the product of the 
primary processing group. An example 
is the furniture industry. 

A third group of industries do not 
utilize the 
the but 
exist because of these resources, They 
the industries 
with supplies and machinery or utilize 


natural re- 
nevertheless 


themselves 
sources of area, 


furnish resource-based 
by-product. The principal industries 
in this group have grown up around 
forest, fishing, and food products. 

The fourth 
ented 


group, consumer-ori 
those attracted to a 
region to serve the local population 


ire underdeveloped in the Northwest 


industric 


hecause the local market has not been 
ufficiently large in many cases to jus 
tify establishing some of these indus- 
tries. Some of the more successful of 
these 


‘ hemi als 


Northwest are 
fabricated metal products, 


industries in the 


and apparel 

The the highest 
growth from 1947 to 1954 were: chem- 
(238 
relate dd produc t 


industries with 


ical and 


(178 percent), trans 


percent), instruments 
portation equipment ( 9 percent), pri- 
lumber and 
ipparel (both 27 percent), and fabri 


mary metals (30 percent) 


LUMBER, FOOD, AND TRANSPORTATION 
EQUIPMENT ACCOUNT FOR TO% OF 
..!'NOUSTRY IN THE PACIFIC NORTHWEST 


~ 


THOUSAND OF PRODUCTION WORKERS 


60} 


1 70 BOTENTIAL DEMAND WITHOUT NATURAL GAS 

FUEL 


cated metal products and paper (both 
21 percent). All industry increased by 
some 22 percent. 

Very little manufactured gas was 
used by these industries in the 1950 
1955 period ; in fact, the amount used 
in 1955 was equivalent to approxi- 
mately 0.6 billion cubic feet per year 
of natural gas. This was only 8 per- 
cent of total manufactured gas utiliza 
tion in the region. Fuel oil, some wood, 
pre- 
this mar- 


and electricity have been the 


dominant energy sources tor 
ket. 
Now 
the 
account tot 
of total 
companies 


natural available, 
niarket 


55 to 0O percent 


that 
industrial 
roughly 


gas is 

Is exper ted to 
utility sales by distribution 
Actually, the 
regional total 


industrial 
segment of the use of 
will be considerably high 
the 
to industry are 
substantial. In 


natural ga 


er, since direct sales by trans- 


mission company also 


expected to be very 
fact, reports show that industrial com 
even 

the 
companies 
there 


mitments for exceeding 
the 
interested gas transm) 
It is the 
have been upward adjustments on de 


gas are 


most optimist estimates of 


primary reason why 


livery of the first gas from Canada 
Much of the 


natural gas will be 


industrial impact of 
imply to displace 
oil, and, to a lesser extent, electricity 
Figure 2 shows this expected impact ot 
natural gas on the fuel oil market in 
the Pacific Northwest. The bar graphs 
for 1950 and 1955 represent actual de 
distillate 
1960 


mand for residual and fuel 


oils. The twin graphs for and 


1965 represent potential demand for 
fuel oils, both with and without natural 
that residual fuel 


gas. It can be seen 


—— 


OREGON: 


30} 


MILLIONS OF BARRELS PER YEAR 


prsta care 


PRINT; FAR PRIMARY PAPER ALL 
ING 1CALS METAL METALS 
PROOUCTS 


The number of production workers in the Pacific Northwest 
categorized by industry for the year 1954 
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1950 
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1955 
Fig. 2. Impact of natural gas on the fuel oil market in the Pacific 
Northwest for the yeors 1950, 1955, 1960, 1965 


1960 i965 


| 
t 
| 
i 
= 
— 
= | 
| 
10 — 


TOTAL: $43.16 BILLION 
1955 


TOTAL: $65.02 BILLION 
1965 
Fig. 3. Spendable income in the Pacific North- 
west, California, and eleven other western 
states in 1955 dollars. 


oil is expected to suffer the most. 

Actually, the competition between 
natural gas and fuel oil has little bear 
ing on industrial growth, since exist 
ing industric are served rather than 
new industries. To the extent that an 
alternative source of fuel is an ad 
vantage, however, it improves the 
competitive position of these indus 
tries and encourages their growth. 

Industry certainly will not be at 
tracted to the Pacific Northwest sim 
ply because this area has gas. Other 
areas also have gas. Nor will they 
come to the area because gas is cheap 
it’s actually cheaper in a number of 
other regions in the country. In some 
cases, however, where the chemical or 
heating properties of gas can be ex 
ploited fully, gas will make possible 
the production in the Northwest of 
goods for the local market which 
otherwise would be shipped in from 
another region 

The industrial fields most likely to be 
affected are flat glass manufacture, ceramics, 
chemicals, food processing, and heat treating 
of metals. 

Whether the mere presence of nat 
ural gas will be a stimulant to growth 
in these industries is not certain, but 
it 1s certain that if there is any further 
development of these industries in the 

(Continued on page 132 


This 
AIR-COOLED 
CONDENSER 


produces a 
Higher Vacuum 


@ Using air as the cooling medium, the Niagara Aero 
Vapor Condenser produces a higher vacuum than other 
type condensers, and with more economy of power 
and steam. 

Ic sustains its full capacity in cooling or condensing 
with no more than a nominal cooling water require- 
ment, eliminating entirely your problems of water sup- 
ply and disposal. 

It holds constant the liquid or vapor temperature 
producing always uniform products and giving maxi- 
mum production. 

Non-condensibles are effectively separated at the con- 
densate outlet, with sub-cooling, after separation for 
higher vacuum pump efficiency. 

Niagara Aero Vapor Condenser can be mounted 


directly on the steel 
AT THe 


structure of our 
y CHEMICAL SHOW 


evaporator or distilla- 
tion column. Its op- 


eration is dependable; 
its maintenance is not 
troublesome or ex- 


pensive. BOOTH Ne 655 


For more information write for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Over 35 years of Service in Industrial Air Engineering 


Dept. EP-11, 405 Lexington Ave., New York 17, N. Y. 


District Enaineers in Principal Cities of U. S§ and Canada 
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Performance! 


Whatever your heat exchange applications, the chances are 
that one of the high-performance exchangers that we manufacture 
can do the job for you. Here are two principal types: 


543 Spiral Heat Exchanger 


The Spiral Heat Exchanger is a compact assembly of two rolled-up plates 
that form two concentric spiral passages of rectangulor cross-section. Its 
features are: full-counterflow; long pass; high turbulence; excellent scrub- 
bing permitting use of low fouling factors on each side; access to each 
side; low radiation losses. 


Plate Type 


Heat 
Exchanger 


Extremely high heat transfer is obtained in a plate exchanger. Here- 
tofore, this type has been limited to moderate pressure services, but the 
Rosenblad plate exchanger is a rugged assembly developed for indus- 
trial services up to 175 p.s.i.g. The contained gaskets will not blow out 
at 300 p.s.i.g., and it is impossible to deform the plates under any oper- 
ating or surge pressures. 


SEE US AT THE CHEMICAL SHOW + BOOTHS 1056, 1058 


American Heat Reclaiming Corp. 


1270 SIXTH AVENUE * NEW YORK 20, N. Y. * CIRCLE 7-8462 
Representatives in principal cities 
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NATURAL GAS IN THE 
PACIFIC NORTHWEST 


(Continued from page 131) 


Northwest this development will be 
intimately connected with gas supply 

Formerly, industrial fuel prices 
were considerably above those else- 
where in the West because nearly all 
industrial fuel, in the form of fuel oils, 
was supplied from California; trans- 
portation charges were added to the 
cost. Now natural gas can be deliv- 
ered to the industrial customer in the 
Northwest for a price no higher than 
that for natural gas delivered to indus 
trial customers in California. Further 
more, as refinery capacity builds up in 
the Northwest, it meats that signifi- 
cant quantities of locally produced fuel 
oil will be available at prices com 
parable with those for fuel oil pro- 
duced in California 


he nature and extent of the indus- 

trial growth in the Pacific North 
west during the postwar years can 
best be described in terms of informa 
tion drawn from the 1954 United 
States Census of Manufactures. From 
1947 to 1954, the number of manufac 
turing establishments in the North- 
west increased from 7,150 to 11,780 
During the same period, the number 
of production workers increased by 
over 50,000—from 230,000 to 283.000 
and value added by manufacture 
climbed some $1.1 billion—from $1.6 
billion to $2.7 billion. These increases 
in the Northwest are considerably 
above the same figures for the nation 
While this region is certainly not 
what might be termed a highly indus- 
trialized area, it is moving steadily in 
that direction (Fig. 3) 

it is apparent that the Pacific Northwest is 
rich with the promise of growth. The eco- 
nomic atmosphere could not be better for in 
troducing such a vital and important fuel os 
natural gos to a new region. 

It is no wonder that Westcoast 
Transmission and Pacific Northwest 
have recently increased their origina! 
contract by an additional 350 million 
cubic feet per day, making a total of 
650 million cubic feet per day. This 
will be a north-to-south exchange, 
from Westcoast Transmission to Pa 
cific Northwest. Some of this gas will 
replace gas which Pacific Northwest 
plans to sell to E] Paso Natural Gas 
nevertheless, a significant share will 


| end up in Washington, Oregon, and 


Idaho. 

During 1957, or until the Westcoast 
Transmission pipeline sytem is com- 
pleted, Pacific Northwest will deliver 
natural gas to Westcoast for use in 

(Continued on page 134) 
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LEADERSHIP: 
Liquid Metal Engineering 


Pumping 10,000 gallons of 
Na per minute with 
no moving parts 


To circulate molten radioactive sodium, electromagnetic pumps 
with no moving parts, no shafts, and no seals were developed at 


VU OWVC Argonne. Direct current, passing through liquid metal in a 
re magnetic field, provides the moving force. Fluid flow, from a 
mere trickle to 10,000 gallons per minute, | obtainable with the 


NATIONAL LABORATORY “ 
latest model. A liquid metal “brush” in the homopolar generator 


Operated by the University of Chicago undera 
tract with the Uruted States Atomic Energy Commiss: ’ 
conducts the high current needed. Continuing developments 


in liquid metal engineering help solve coolant problems 


PROFESSIONAL PERSONNEL OFFICE ; 
P, O. BOX 299 + LEMONT, ILLINOIS in nuclear power systems. 


MATHEMATICIANS «+ PHYSICISTS « METALLURGISTS + CHEMISTS 
$ HEALTH PHYSICISTS + INDUSTRIAL HYGIENISTS 

ENGINEERS: ELECTRICAL, CHEMICAL, METALLURGICAL 
COMPUTER, PLANT, MECHANICAL, ELECTRONICS 


Inquiries Invited 


‘ a 
| 
| 
iz 
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N PRINCIPAL 


orrices 


speed processing, 
cut costs 


Slab, sheet, pelletized and 
coarse granular materials 
can continuously 
washed, dried, heated or 
cooled while moving on 
woven wire conveyor belts. 
Operations proceed rapidly 
and uniformly under per- 
fect control without manual 
handling. Packaging,weigh- 
ing and sealing, too, become 
continuous production-line 
steps as moving belt carries 
packages past these sta- 
tions. EXAMPLE: 


MOVING BELT corries granular 
material continuously through hot 
water spray rinse. 


OPEN MESH permits rapid drain- 
age of rinse water and free cir- 
culation of cooling and drying 
air, yet the belt can be woven 
densely enough to retain small 
particles. 


ALL-METAL BELT of corrosion 
resistant alloy is impervious to 
damage from heat or process 
solutions, even many acids and 
alkalis. Woven wire construction 
eliminates seams, lacers and 
fasteners that ordinarily wear and 
break. 


SPECIAL RAISED EDGES hold 
material on belt, are typical of 
variety of side and surface 
attachments available to hold 
even the smallest size product 
during flat or inclined travel. 


Cambridge Woven Wire Con- 
veyor Belts are made in any size, 
mesh or weave, from any metal 
or alloy, and can be used under 
wide range of conditions .. 
from 2100 F. to sub-zero, wet or 
dry. Call your Cambridge Fieid 
Engineer to discuss how you can 
speed production and cut costs 
with continuous processing on 
woven wire conveyor belt. Look 
for his ‘phone number under 
“Belting, Mechanical” in the 
Yellow Pages or write for FREE 
130 PAGE REFERENCE MANUAL. 


The Cambridge Wire Cloth Co. 


Deportment |, 
Cambridge 11, 
Maryland 


— CiTies 
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the distribution systems of B. C. Elec- 
tric in Vancouver, British Columbia. 
It is expected that the Westcoast line 
will be completed in November of this 
year, and at that time the flow between 
the two gas transmission companies 
will be reversed. The Westcoast-Pa- 
cific Northwest contract, which is a 
20-year agreement, calls for delivery 
from Westcoast at the international 
border to start at 250 million cubic 
feet per day prior to January 1, 1958. 
There seems little doubt that a rela- 
tively cheap, reliable source of thermal 
energy such as natural gas, when com- 
bined with the area’s increasing elec- 
tric power supplies, will act as an 
attraction to a variety of industries 
now considering the Pacific North- 
west for the location of new plants. 

Presented at A.l.ChE. meeting, Secttle, 
Washington. 


A new company has been formed 
to participate in the Government's 
high energy fuel program. Named 
AFN, Inc., the new company is owned 
one-third each by American Potash & 
Chemical Corp., Food Machinery and 
Chemical Corp., and National Distillers 
and Chemical Corp. American Potash 
will operate the company and initial 
work will be carried out at Henderson, 
Nev. 

AFN, Inc., has been awarded an 
Air Force contract covering process 
development and semi-pilot plant work 
in the high energy fuel field. The fuel 
will be boron-based, but further de 


tails are classified 


A new chemical firm has been 
formed for the manufacture of spe- 
cialty catalysts for the chemical, pe 
troleum, and food industrie Named 
Catalysts and Chemicals, Inc., the new 
and man 


company's main offices, lab 


facturing facilities will he locates 


Louisville 


The $70 million alumina plant of Kaiser 
located on the 
Mississippi River at Gramercy, La, is here 


Aluminum & Chemical Corp., 


receiving one of its first shipments of bauxite 
ore from Jamaica. The plant, which will also 
produce caustic soda and industrial chlorine, 
will go on-stream late this yeor 


Cambridge Woven Wire Belts 
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A new million dollar polyvinyl! chloride resin 
plant has been opened by Cary Chemicals at 
Flemington, N. J. The plant has a current de- 
sign capacity of 12 million pounds a year 
but hos been designed so that capacity can 
be doubled or tripled without difficulty 
Planned and built by Scientific Design Co., 
N. Y., the plant will employ SD’s polymeriza- 
tion process. 


New entry into the plastic pipe field 
on a national basis is A. M. Byers 
Co. with its own line of polyvinyl 
chloride pipe Iwo types of PVC 
pipe are being offered: a pure PVC 
that is particularly adapted to chem 
ical and related applications; and a 
similar product modified with rubber 
for high impact strength. Broadest 
application 1s expected to be in the 
chemical industry 0 


A new oxygen producing plant will 
be built by National Cylinder Gas 
Co. to supply the needs of Alan Wood 
Steel Co new iron powder produc- 
ing plant at Ivy Rock, Pa. The iron 


powder plant will cost $3.6 million, 


will have a ¢ ipacity of SU tons a day 
Hydrogen requirement vill be pro 
vided by Alan W ood’ own coke oven 
vas O 


A new textile fiber, Zefran, is now 


in production by Dow. Described a 
a nitrile illo the new fiber ha be en 
tailored to fit into conventional textile 
manufacturing and dyeing operations 
used for natural fiber is extolled by 
Dow for its versatility and practicality 
It will be produced in commercial 
quantitie at Dow under-construc 
tion plant it Lee Hall Va vill be in 


production by early 1958 


A branch office to improve the ad- 
ministration of technical services 
performed for Standard Oj Co. 
(N.J.) affiliates in Europe, has been 
opened by Esso Research and En- 
gineering Co. in The Hague, Nether 


land Initially the staff ncluce 

tiona ea { ‘ 

conta i t t 
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THERMAL’S 
PACKAGED 
AIR HEATERS 


RATED OUTPUTS TO 20,000,000 BTU/hr 


COMPACT...OIL OR GAS FIRED 


Extremely versatile design per- 
mits the THERMAL Type CA heater to 
be used in a wide variety of installa 
tions and with either gas, oil or MIXING 
combination firing. Shown here is a THERMAL BURNER ORIFICES 
tunnel dryer installation of the Edgar | 4 . 
Plastic Kaolin Co., Edgar, Florida ~ 
THERMAL CA air heaters with #7028 ™ 
burners provide 4,000,000 BTU/hr + 
each using #2 fuel oil. These air 
heaters are equally adaptable to kilns, 
ovens, Spray dryers and many other 


installations where products of com 


bustion may be mixed with the air. crconpary air 


NO REFRACTORY REQUIRED 


The CA air heater is built around 
the THERMAL high velocity burner 
Because of its unique design, combus 
tion takes place almost entirely within 
the burner. it normally requires no 
refractory and provides maximum util 
ization of available space 


THERMAL'S all-metal, weided 
construction keeps mainte 
nance costs at a minimum, CA 
aw heaters are supplhed ascom 


plete “package installations 
with outputs ranging from 
200,000 BTU/hr to over 
20,000,000 BTU/hr at all pres 
WRITE FOR BULLETIN #104 sure levels 


Gas, & Combination Gas Burners 
OTHER THERMAL PRODUCTS & SERVICES Heat Exchangers ¢ Submerged Combustion « 
Combustion & Heat Transter Engineering 


THERMAL 


Thermal Research & Engineering Corp. 
CONSHOHOCKEN + PENNSYLVANIA 
REPRESENTATIVES (NM FPRINCIPAL CITIES 
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Did you ever SEE 


ere are 10 of them 
ulthatain’tall 


ISTO!—another set of nozzles—perhaps a couple 
f different diffusers with other gizmos, ete., and 
some of these evil-looking fellows have disappeared. 
erhaps 3, 6, or more depending upon what your 
job needs. Our Engineering Division is just 


Through constant and intelligent research, Graham has 
refined the steam and gas propelled ejector until some would 
say that we had reached the ultimate—from our viewpoint, 
not so-—we intend to go further. Our progress cannot halt 
and to any industry that has a need for this exclusive 


equipment, we are prepared to demonstrate our guarantees. 


We invite you to submit your problem to our Engineering 
Department without obligation and learn the economies 
and many advantages of the Graham Ejector for absolute 


pressures that are practically nil. 


GRAHAM MANUFACTURING CO., INC. 
415 LEXINGTON AVENUE, NEW YORK 17, N. Yo 
Offices in principal cities and Canada 


CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol. 53. No. |!) 


136 


owned by 


This first alkylation unit at Socony Mobil’s 


Buffalo, N.Y., refinery is now on stream. It 
will produce 2,400 bbi./stream day of aviation 
grade alkylate from a mixture of propylene, 
butylenes, and isobutane contained in the 
4,153 bbi./stream day of olefin liquid feed. 
A 7-Stage Kellogg Cascade Model B Reactor 
has been used in the design of the plant 
to produce the desired quality alkylate with 


a minimum of isobutane recycle. The reactor 
features instantaneous removal of heat of 
reaction, intimate and turbulent contact of 


isobutane, unsaturates and acid at the point 
of olefin feed, and provisions for the separa- 
tion of the acid from reaction products. Proc- 
ess engineering, design, procurement and con- 
struction were handled by M. W. Kellogg. 


A new oil-treated formulation of in- 
soluble sulfur will be produced in 
a new unit at Stauffer Chemical’s 
Monongahela, Pa., plant. | he 
cially that is used is 
types of 


spe 
developed oil 
with all 
formulation will have 


compatible rubber 


The new a spe 


cially low dusting level which will 


reduce the fire hazard, and has mark 


edly terms of 


ease of dispersion in rubber formula 


superior properties in 


tions 


Expansion of fabrication facilities 
by C. G. Sargent’s Sons Corp., Gran- 
iteville, Mass., 
by the 


has been accomplished 
purchase of buildings formerly 
Abbot Wor ted Mills 
signs and manufactures drvers 


for the 


Sal 
vents cle 


chem 


ind special machinery 


ical process industries 


Morningstar, Nicol, Inc., has ac- 


| quired Federal Adhesives Corp. and 


its subsidiaries. 
Federal Latex 
rubber 
Chemicals C 


all 


includes 


acquisition 
{ orp., manu 
facturer of latex compounds, 
and Federal 
manufactures industrial chemicals and 


which 


vinyl plastisols 


Total investment for 


the current fiscal year by 


in expansion 


Dow Chemi 
cal will exceed the $162 million spent 


in fiscal 1957 0 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


...and more Isoflows'are being 
installed in the largest 
reformers under construction 


The continuous production of high octane gasoline by cata- 
lytic reforming demands sturdy, efficient, soundly designed 
ment. This is especially true of furnaces. 


ide acceptance of Petrochem-lsoflow furnaces is due 

ir high efficiency, dependable performance even 
overload conditions, and their long service life. 

you apply all the specifications and operating 
ements to direct fired furnace design you'll find 
Petr@chem-lsoflows most economically desirable, by any 


COMpP@rison. 


For petroleum, chemical and allied process indystries 
there's Petrochem-Isofiow furnace for any duty, tem- 
perature and efficiency 


The unique design and operating features which 
have led to the wide acceptance of Petro-Chem 
furnaces include: 


© Uniform Heat Distribution 

Maximum Fuel Efficiency 

Low Pressure Drop 

Lew 

Lere Air Leckoge 

Minimum Ground Spore 
Short Length of Liquid Travel 


Series, Multipots, pare 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST bane it., New York 17, WN. Y. 
& Co., Houston Wm. Mason Co, Tulse Laster Los Angeles © feville-Levally, Chicago + 0. 0. Footer, 

Pittshergh + Vurbex, Philedelphie + Flagg, Greckett & Burgin, G. M. Wallace & Co, Denver & Lote City 

fatereational Licensees ond Representotives: SETEA~$,A. Comercial, de Argentine 
Provendere, Coreces, * Seckete Anonyme Wewrtey, France * Societe Anonyme Beige, Linge Belgivm Frirechem 

6.0.8 Dorimucd, Germeny * Milan, Italy * Birwelee Birmingham, Engiond 


| 
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NUCLEAR NEWS 


ECONOMIC PROMISE SEEN 
IN NEW THOPIUM PURIFI- 
CATION PROCESS. 


Battelle-developed solvent ex- 

traction method may free nvu- 
= ¥ clear power production from 
FOR SEVERE complete dependence on natural 


uranium. 


Fissionable uranium-233, obtained 


CORROSIVES - by neutron irradiation of thorium, may 


play an important role electric 


power generation in the United States 
Chis was the prediction of RK. B. Fil 
bert, Jr., Battelle Memorial Institute, 
peaking at the recent national meet- 
ing of the American Chemical Society 


in New York Foley went on to ce 


cribe recent laboratory ane pilot plant 
work at Battelle o murification ol 
thorium nitrate y solvent extraction 
With the new pro i recovery oft 
99 89%, of the the i purihed 
ip product wi: ved. Purity of the 
, product was said to be ample for all 
inticipated use 6reactor exper 
ments. Copper, an impurity originally 
present to the extent of 30 part ma 
f million parts of thorium, was reduced 
to le than two parts in ten million 
Rare earth element vhich constitute 
one ‘ the host react 
| ‘poison were reduced from con 
Ry 
centrations as high as 45 parts in 


million parts of thorium to as litth 

ORI LY $200 2 parts in a billion, reported Foley 
Economic justification for the 

posal to use thorium for reactor 


FoR HASTELLOY ANID instead of uranium-235 o1 plutoniurs 


w 239 lies in the | hat thoriun 
| TEFLON CONSTRUCTION three times more abundant in th 
earth's crust than uranium, is more 
For applications from 0 to 2 gpm, here is a self-priming pump designed be 
i for the most severe corrosive service in laboratory and pilot plant the widespread use of Resse sess 
% installations. Because of rugged construction, ‘‘Minilab’’ pumps can difficulty of obtaining the element. in 
ie be used around-the-clock. a sufhciently pure tate may have 


béen surmounted 


Internal, self-lubricating Teflon bearings eliminate all problems of 


} product contamination. In addition, the pump can be steam and . : 
chemically sterilized. Yielding a linear flow, ideal for constant-flow 
Hf metering, the unit is reversible and may be staged for higher pressures. been organized to “provide a com- 
shensive package service covering 
J Send for complete specifications and pump curves the broad radiation safety and haz- 
i: Hastelloy — trademark of Union Carbide Corp Teflon — trademork of E. |. duPont ards control aspects of the nuclear 
K industry.” Ihe firm will act as an 
‘ {\ SH independent or “third party” entity in 
see ECO complete line at the CHEMICAL SHOW 
control t w ml maintain 
mstrumentation tor monitoring radia 
Ke big name in ll tion at or near nuclear fae ilitne and 
will make determination or 
12 NEW YORK AVE. NEWARK 1, NJ. 
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Why K&M quality control means better process control 


ANY FLOW...0Oto 4000 GPM 
K&M's new lab provides accurate data 
for more precise valve specifications 


“The rough festiny under imulated on-stream thus mad 
conditior enable KAN to give you realisti The tlow 
valve pertor nee pecihications relihle data continu 
based on act Dservatio No yruesswork that now in 
no mayne temperature 


Ar K&AI’s newly enlarged fluid dynamics lab ws of criti 


nyineers can take simultaneous flow and pressure When 


arop re iding if any desired flow rate up to too. come 


4000 GPM, under pressure heads of up to 225 ft id «oot works 


of water. In-the-line response characteristics are 


Our 78th Year Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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Dore’, the leading molders of “Quality 
Controlled” Teflon Shapes, are now apply- 
ing their skill and integrity to the fabrica- 
tion of Teflon lined pipe and fittings. 

The pure, white* Teflon lining is tough, 
dense, hole-free — has no welds. The Teflon 
seal made by forming the liner over a 
raised flange face, is perfectly flat and 
smooth—not wavy. It covers the entire 
raised face and eliminates the use of an 
extra flange gasket. Dore’ Teflon lined pipe 
and fittings provide corrosion-free, con- 
tamination-proof piping for an extremely 
wide range of commodities. 

TEFLON LINED PIPE is available in sizes 1” 
through 6” —lengths to 10’ with welded 
flanges 

TEFLON LINED ELLS are available in long 
radius, sizes 1” through 6”. 

TEFLON LINED TEES ** have a solid, weld- 
less liner, sizes 1” through 6”. 


| Pressure Rating 400 psi 
| Vacuum Rating Full Vacuum | 
| Temperature Rating 90°F. to 400°F. | 


tDuPont Tetrafluoroethylene Resin. “Only virgin Teflon is white 


If you are handling cor- 
rosives or require con- 


.* tamination-proof piping 


— you need Dore’ Teflon 
Lined Piping and Fittings. 


Be sure to visit our 
Exhibit, Booths 
1295, 96 and 97, 
during 26th Expo- 
sition of Chemical 
Industries, Coliseum, 
New York, Dee. 2 
through 6. 


The Teflon seal lies flat, 
and smooth on the 
raised flange face. No 
extra gasket is needed 
for a perfect, protective 
seal. 


**Patent Pending 


Dore, Co. Pont’s Teflon © Hi-Quality Nylon 


LER © P.O. 80x 7772 @ HOUSTON 7, TEXAS 
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NUCLEAR NEWS 


WORLD'S LARGEST ATOMIC 
POWER STATION PLANNED 
FOR ENGLAND 


Work will begin immediately on a 
500,000 kilowatt nuclear power station 
at Hinkley Point, Somerset, under a 
contract recently awarded by Britain's 
Central Electricity Authority to an 
atomic power project group made up 
of the English Electric Co., Babcock 
and Wilcox, Ltd., and Taylor Wood 
row Construction Ltd. Overall design 
was by Taylor Woodrow 

The new station will have two re 
actors of the gas-cooled, graphite 
moderated type, fueled with natural 
uranium, Each reactor will consist ot 
a 24-sided core of graphite blocks with 
a lattice of vertical channels containing 
the natural uranium fuel elements, and 
enclosed in a spherical pressure vessel 
67 feet in diameter. [:lectrical power 
output will be generated by six 93,500 
kilowatt, 3,000 rev./min., hydrogen 
cooled turbo-alternator sets 


Nuclear radiation will be employed 
in experiments designed to create or 
improve petroleum and petrochem- 
ical products and processes in the 
newly-completed radiation laboratory 
of Continental Oil Co. at Ponea City, 
Okla. Source of radiation for the 
studies will be fuel elements in 10- 
pound uranium cylinders or rods 
shipped to Ponca City from the 
AEC’s Arco, Idaho, plant 


The major 1958 trade show of the 
atomic industry will be held next 
March 17-21 at the International 
Amphitheatre in Chicago. |The show 
is a consolidation of the International 
Atomic Exposition, formerly held in 
conjunction with the Nuclear Con 
yress, and the Atomfair, held along 
with meetings of the Atomic Industrial 
Forum. The combined exposition, to 
be known as the Atomfair of the 
Atomic Industrial Forum, is the re 
sult of a cooperative effort by the 
A.1..Ch.E. and the Atomic Industrial 
Forum 
Up to 10,000 tons per month of 
high-quality, low-lime uranium ore 
will be treated by solvent extraction 
methods at Vitro Uranium’s Salt Lake 
City mill where a $2,000,000 expan 
sion program has just been completed 
Ore will be supplied to Vitro under 
terms of a long-term agreement ( valid 
to March, 1962) with Jen, Inc. of 
Moab, Utah, owners of four claims 
in the Big Indian Mining District of 


San Juan County, Utal 
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.WITH LAPP PORCELAIN 
RASCHIG RINGS 


Lapp Porcelain Raschig Rings are your best bet for 


Process Tower packing for two important reasons 


.. purity and strength. Lapp raschig rings are non- 


porous, completely vitrified and iron-free. They are 


chemically inert to acids of all concentrations (ex- 


cept hydrofluoric), will not crumble and will not 


absorb liquids which could later contaminate the 


product being processed. 


As for strength, Lapp raschig rings are dense, 


hard and close-grained. They are tougher against 


damage from handling and tower operation than 


other ceramic rings or other packing shapes. Be- 


cause Lapp rings are so strong and inert, they 


seldom need replacement. Hundreds of satisfied 


customers back up our claim of longer continuous 


service—with real savings. Get the full story on 


Lapp Chemical Porcelain—see for yourself how 


this initially low-cost material can save you money 


while providing a sounder processing system. 


WRITE for our bulletin containing description and 
specifications. Lapp Insulator Co., Inc., Process EF quip- 
ment Division, 434 Chestnut St.. Le Roy, New York 


CHEMICAL 


PORCELAIN 
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OVERSEAS NEWS 


The TIME and PLACE MORE EXPORTS, LESS 


IMPORTS AS JAPAN'S 
to see the CHEMICAL INDUSTRY 
PRODUCTION TOPS 


top pregram’ serving PRE-WAR LEVELS 
Resurgence of the Japanese chemi- 
the process industries cal industry has now topped pre- 
war levels. The country is expected 
— — to import more fuels and raw ma- 
terials in the future, will seek 
markets for its rising exports, ac- 
cording to Yuzaburo Nagai, presi- 
dent of Japan's Chemical Society. 


lhe value of chet 


1! Japar 


ot 144.000 


| ipan 


filet 


Here it is... the greatest concentration of new and 

important developments of vital interest to man- 

agement, design, production and research personnel 

~—all under one roof. It will pay you and your asso- 

ciates to see first-hand the more than 500 exhibits 

(4 floors) that will feature new methods, new proc- 

esses, new products, new ideas, new ways to cut 

costs, increase production, and new ways to improve 

your products. This tremendous concentration of 

technical information will allow you to view, judge, 

and compare the latest advances in chemical mate- 

rials, machinery and equipment. Specialized sections 

of laboratory apparatus and supplies, and chemicals 

and raw materials have been arranged for your con- 

venience. 

There is no quicker or more effective method of 

acquiring new ideas and valuable information than 

a few days spent at this exposition. The advan- 

tages to you and your company will be a profitable Temporary of Co.'s 
: synthetic rubber plant near Borger, Tex., are 
investment. these nine representatives of ANIC, the Italian 
Reserve time and place now on your calendar. 


synthetic rubber process licensed by Phillips 
The men are being trained in operations, eng! 


26th EXPOSITION OF CHEMICAL INDUSTRIES cccring, ond maintenance in preparation for 


the start-up of the Italian plant late this 


NEW YORK COLISEUM, DECEMBER 2-6, 1957 yeor. Dr. Pietro Pavuletti, third ‘rom left, will 


be operating superintendent for the new plant 
For advance registration, write to which is designed to produce 33.590 tons of 
International Exposition Company, 480 Lexington Ave., New York 17, N. Y. Qo synthetic rubber o yeor 
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DEC. 2-6—N.Y. COLISEUM 
° vithetic another ‘ 


v Flatting agent for vinyls, lacquers and varnishes 


¥ Thickening agent for resins and inks 


oe Reinforcing agent for adhesives 


¥ Anti-caking agent 


oy Anti-gassing agent for metallic paints 


¥ Ink offset preventative 


Vv Anti-blocking agent 


For more information write today 


Progress Through Chemistry 


DAVISON CHEMICAL COMPANY 


Division 


Baltimore 3, Maryland 4 


Sales Offices: Baltimore, Md.; Chic 


ago, Columbus, Ohio 


cisco, Calif, 
Houston, Texas; New York, N. Y 


Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphates, Phosphate Rock, 
Silica Gels, Silicoflvorides, Rare Earths and Thorium. Sele Producers of DAVCO’ Granulated Fertilizers 


SYLOID SYLOID sytom | SYLOID 
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The “CIRCUIT BREAKER’’ 
of Pressured Systems 


of metal 


You don’t swallow this “tranquilizer”... 

but it can bring you priceless peace of mind! 
It’s the rupture disc in a BS&B Safety Head— 
one of thousands upon thousands that protect 
personnel and equipment against dangerous 
pressure build-ups in vessels and lines 
containing air, gases or liquids. 


When pressures rise above predetermined 

safe limits, this disc ruptures to provide 
instantaneous, unrestricted relief. BS&B 
designs discs to rupture at any specified 
pressure from 3 to 100,000 pounds per 
square inch. They are supplied in sizes ranging 
from “%-inch to 36 inches diameter, and in 
special sizes to virtually any specification. 


BS&B SAFETY HEADS protect pressure systems in every type of industry 


Thousands of 8S&B Safety Heads have been 4 
in use for the past 26 years in virtually 
every type of industry where pressure 
protection is a problem. If your respon { ’ 
sibility includes the safe operation of | 
pressured systems in your plant, why 

not let us tell you more about BS&B 

8 eads? 

afety H ‘as 


S Lack, 
SIVALLS & 
RYSON, INC. 


of proouct manufacturers of diaphragm valves, 
controllers, regulators, safety heads. 
Dept, 2-0X1! 
7500 East 12th St. 
Kansas City 26, Mo. 
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OVERSEAS NEWS 


JAPANESE RESURGENCE 
(Continued from page 142) 


organic exports is going up. Neverthe 


less, more than half of Japan's im 


ports are still organics 


far To Go 


Certainly, Japan's chemical industry 
is growing, but there are still many 
problems to be overcome, particularly 
limitations in resource 

Commercial coal production is un 
likely to go above 65 million tons, oil 
production cannot be expected to ex 
ceed 60 mullion barrels a 
is only some 3 per cent 
present consumption, the 
imported 

Today, Japan's economy depends 
largely on the “ pec ial demand’ pro 
vided by [ > troops still stationed 
there, and on U. S. foreign aid funds 
Sut Japan knows that these artificial 
factors will not go on forever, and its 
chemical industry is working to expand 
production cut the present differences 
between raw material cost and product 
price, and bring its chemical industrial 
pattern to the stage of importing fuels 
and raw materials, exporting finished 
products to foreign market 


Summarized from the talk of Dr. Yuzaburo 
Nagai, president of the Chemical Society of 
Japan, given ot the recent New York meeting 
of the ACS. 


Nitroglycerine can now be produced 
by a new process, according to Nitro 
glycerin Aktiebolaget, Sweden \r 
myector ts said to transfer the product 
as a non-explosive spent acid emulsion 
to a separate housing where the ester 
is removed by a centrifugal separator 
It is claimed that the process has been 
operated successfully for a year at a 
rate of 1,650 Ib./hr 


A new graphite electrode plant is 
under construction near Monterrey, 
Mexico, by Electrodo Nacionales 
S. A., an affiliate of Union Carbide 
Corp. Production is scheduled for 
1958 f 


Three new European sales offices 
have been opened by Perkin-Elmer. 
Che new offices are in Frankfurt, Ger 
many, Milan, Italy, and London, Eng 
land 
All outstanding stock of Cleveland 
Meters Ltd., England, has been pur- 
chased by Neptune Meters Ltd., of 
Toronto, Canada, a subsidiary of Nep 


tune Meter Co., New York 0 
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Chempump prevents H.S leakage 


in refinery service 


at Socony Mobil Oil Co. 


This explosion-proof Chempump handles an HS 
water solution in a DEA scrubbing operation at 
Socony Mobil Oil Company's Trenton, Mich. re- 
finery. It was installed a year ago to replace a con 
ventional centrifugal pump. In a full year of zero- 
leakage operation, the Chempump has required no 


maintenance of any kind. 


Chempump is absolutely leakproof because it is a 
totally enclosed unit. It has no seals, no stuffing box, 


no packing. External iubrication is never required 


Chempump combines pump 
and motor in a single, leak 
proof unit. No shaft sealing 
device required 


U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera 
tures to 1000 F. and pres 
sures to 5000 psi 


bearings are constantly lubricated by the pumped 
fluid itself. Maintenance is limited to an occasional 


inspection and replacement of bearings. 


These and other Chempump advantages could well 
provide the answer to a pumping problem in your 
own plant. For details concerning your specific 
application, write to Chempump Corporation, 1400 
East Mermaid Lane, Philadelphia 18, Pa. Engineer- 
ing representatives in over 30 principal cities in the 
United States and Canada. 


First in the field...process proved 
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EJC policy statement on. . . 


AIR POLLUTION AND ITS CONTROL 


Bishop | Director, Chemical Process and Chemical Engineering Development 
United States Steel Corporation 


‘ 
n 19 the Board of EJC approved ode moke vapor, i lantitiye rounding the earth is 


the establishment of an ¢ xpl watory characteristic velopment of scientific 
group to study the implications of au 1 oat Os ited resource. It con 
and the responsibility of the engineer i enjoyment « perty 


ing profession thereto, and report find In the devel n 1 criterta oxygen is essential t 
ith appropriate recommenda the cor air it mu gen, through the action 
recogmzed that although the tmosphere ood . ner . 

tions to the ard oft tood It rature 
is a medium suitable for the di : keep us ! 

I he (Committee * © formulated vaste products, true conservation pons 
wreed that the engineering protession (quire that thy publi interest be ‘ heauty 
had a responsihility in the solution of tected against excessive and unsafe marin 
{ the atmosphere for thi 
ur pollution problems and that a state I aye hitering 
1, Iffective criteria are required 1 lie 


ment recognizing this fact should be erve two purposes, namely, enforcement 


prepared, One ot the diffieult problem and protection of the public interest. | 

i to cdetine the x pected auchence rst of these can be most effective 

compli d att poimts 
It was finally decided that the state nplished at the pommt f emission, t 
ecoud at the point use Sound cr h om the a 
ment should be considered a teria must give relative evaluatior to bot! 
for those charged with the solution of these two measure artificial ontamination 

the problem im their community In the development of standard vidual cor to natura 
ans, rules or regulations, due cons tion ’ by metabolism a 
ne ition must be given to local e ithe contamination 
that the statement would not uch as topograph meteorology, indu 


il rewion It was also rec 
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iv a technical presentation trial development, and area planning sanntitie 
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i rather to locu on the contribute pollution ol 


ill problem vith the views of the interested control bncouragement 


on the broad, non 


erall 


factor related thereto 
ie report wa ipproved 
the I]t Board on September 13 vs ith appropriate 


t their use 
1957, We trust that it will prove help 7 
shere unprecedented 


ul to the many persons who are work ioe ; 
mitar and mcrease 


mg on aur pollution control  PDurme this problen 
develop ‘ ‘ research essential 
conditien hve ti ot understanding 
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its abuse he duty of the , | ore adequate knowledge 
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10 \ ] ! | 


Ilution meat momical 


itmosphere won volve many i pt ‘ ; To ignore 


mh a ! not yet bb waste pr 

quick swe ntinued constitute primary « 

this field ; in our economy, health, and weltare 

* Members of the EJC Air Pollution Commit neering | Me obligation of atmosphere is a natural res 

tee responsible for preparation of this state 
ment are; ASCE S. G. Hess 


Mahoney, vice chairman; ASME 
neering profession to participate vigor limitations on its use as may require 


ously in the field of air pollution control public interest 


reaching t! olution ist be shared by all 
to thes pollution is munity 

ponsibility of the engs individual must be subject 

liamson, L. A. Winkelman (alt 
Foust, AIEE G. T. Minasian 
caowley; ASHAE P. J. Marschall; AIChE sources of natural polluti 
A. Bishop, chairman; SAME Ff. D. Vermilyo General Considerations many. As a result of natural phen 


F. S. Mallette, committee advisor Although vast in quantity, the air su the atmosphere contains gases fr 
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decomposition of animal and vegetable 
matter produc ts of volcanic and weather 
ing action and of meteoric disintegration ; 
spores; pollens and bacteria; and, in 
some sections, other v ipors, gases and 
particulates. Generally these pollutants 
are absorbed or stabilized by the atmos- 
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POLYMER PILOT PLANTS 


Pilot plant designs by Crawford & Russell Engineers reflect an 
experienced understanding of the difficult problems encountered 
in polymer research. They provide specific solutions to such prac 
tical problems as precise control, easy cleaning, shaft sealing 
and wide flexibility in operation and formulation. Recent Craw- 
ford & Russell designs includes pilot and semi-commercial units 
from $5,000 to $250,000 for the laboratories and research cen- 
ters of major plastics producers. 


Upon completion of pilot work, Crawford & Russell also offers 
this same comprehensive approach in designing and building 
your complete polymer plant for: 


Synthetic Rubber 

Rubber and plastic latices 

Polyvinyl chloride resins 

Polyvinyl acetate emulsions 

Alkyds and polyesters 

Phenolic liquids and molding powders 
Organic chemical processing 

Complex distillations 

High temperature heating 


See you al the 


Write for Bulletin 705, 
a technical discussion of polymer Chem Show 


pilot plant design factors. 
Booth 1000 


CRAWFORD 2 


INCORPORATED 


695 SUMMER ST., STAMFORD, CONNECTICUT 
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Verli-Line Pumps 


are made 


AIR POLLUTION 


(Continued from page 147) 


of 
the contaminating substances found in 


concentrations and characteristics 


} 
tne ail 


ata particular time and pla e 


determine the degree of air pollution 


Air pollution from natural causes is 

usually of minor concern. However, vol 

Canic gases and ashes have on occasion, 

laid waste whole countrysides, and spores 

and pollen regularly cause distress to 

, large numbers of susceptible people, and 

An entirely new Verti-Line con- fogs interfere greatly with our comings 
- . :. and goings. These are the results of na 

_ vertical industrial CAPACITIES tural phenomena and at present it is 

pumps. The discharge head is From 20 to difficult to mitigate these forms of air 
pollution. It is, therefore, the pollution 


“Split-to-Pull” making possible 
many advantages never before 
available with this type of pump. 
Here are just a few: 

May be flanged in line 
like a valve. 

Remove pump without 
disturbing piping. 


148 


Pump 


line, covered with blind 


flange. 


Minimum NPSH 
requirements, 

Completely self priming. 
“Leakless- Packing” 
proof performance. 


case can be left in 


resulting from man’s own activities upon 


Whateve, your which the efforts of engineers presently 
ve need can be most fruitfully exerted Some 
be, ; — idea of the comple xity of the problem 
*stigate Vertj. to be solved may be indicated by a brief 

Line before listing of the major activities of people 
buy, in our existing society and their con 


tribution to the air pollution problem 


by 1. Agricultural activities-dusts from land 
cultivation, fertilization, and crop handling; 
odors, of both vegetable and animal origin; 
pollens and insecticides 

2. Commercial activitiesproducts of com 
bustion from fuels used for heating and cook- 
ing and from garbage and refuse disposal by 
open burning or incineration 

3. Construction activities chiefly dust 

4. Domestic activitiesdischarges similar to 
those from commercial activities d'fering only 
because of size and number 

5. Industrial and manufacturing operations 

products of combustion of fuels, also dusts, 
gases and odors arising from materials being 
processed. 

6. Transportation products of combustion 
from land, marine and air vehicles, road dust 
and tire dust. 

7. Waste disposal—products of combustion 
from the burning of waste materials, either in 
the open or by incineration, and dusts, gases 
and odors from the handling of waste mate- 
rials or from creas where they have been 


dumped. 


activities and on 
occasion do, cause annoyance to people. 


Such annoyances from the 


Any of these can, 


can range 


effect of an improperly adjusted domestx 


heating furnace, which discharges soot 
that soils the immediate neighborhood, 
to an open-burning dump spreading a 


and odors 
m 


NOXMUS Lases 


pall of smoke, 
The al 


a considerabl 


Send for new literature. 


2943 VAIL AVENUE « 
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Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main plant 
LOS ANGELES 22, CALIFORNIA 


over area 

clude many types of commercial and in 
dustrial gases, dusts, or odors which, de- 
pending upon their quantity and char 


acteristics, may be annoying or damaging 


PUMP 


CASE 
(Barrel) 


property 
There is another type of air pollution, 
which has come into prominence lately 
a general pollution of the 


It atmos- 
| phere above urban and metropolitan areas, 


which cannot be charged to a single indi 

vidual or enterprise, but is a result of 

4 our complex society. The exhaust from 

a single automobile in proper mechanical 

Ask for Bulletin C-117 condition is hardly observable. Yet the 
exhaust from two solid lines of such 

cars passing thre igh a tunnel becomes 


lethal that an elaborate ventilating sys 


tem is required. Conditions in a narrow 
strect lined with tall building are 
scarcely better unless our natural venti 
lating system, the wind, dissipates the 
tumes 


(Continued on page 150 
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What happened to the price of oxygen ? 


The price of bulk oxygen has dropped about 80°, in 12 years, while 
most other prices have risen. Oxygen is now being produced in 


large quantities for a few dollars per ton. 


Oxygen isn’t the high-priced chemical it used to be. Now, it’s a low- 
priced tonnage commodity—a utility purchased like electricity or 


water. The price drop is the real reason oxygen usage has climbed 


beyond 70 billion cubie feet per year. 


Why was it costly? 


Transportation costs, storage, outside labor involvements and the 
other limitations of outside supply added expense and uncertainty to 
hauled-in-oxygen. Trucks and tank cars are still in use, but today’s 
major savings result from Air Products on-location generation. 


Air Products reduced the cost 


In 1940, Air Products developed oxygen generators which could be 
installed right in an industrial plant to meet any oxygen need, safely 
and economically. With generators built, operated and maintained by 
Air Products, industry could now have its own on-site supply of 
oxygen at a guaranteed price... without investing one cent of capital. 


The pioneering continues 


As the pace-setter in on-location oxygen generation, Air 
Products has continued to perfect: new techniques and 
equipment .. . producing oxygen and nitrogen in any 
purity, quantity or pressure desired .. . with greater 
efficiency, reliability and safety. And, Air Products has 
used its experience and knowledge to extend the applica- 
tions of low temperature processing ... to transform 
waste gases into valuable products to purify chem- 


icals ... to serve the defense program. 


You can benefit now 


Air Products’ resources are at your command .. . for 
low-cost oxygen for the separation, purification and 


liquefaction of other gases. Call us, or write us at 
P.O. Box 538, Allentown, Pa. 


INCORPORATED 


Hundreds of Air Producta package generators and tonnage planta are now on stream... capacities range from ‘4 ton to 500 tone per day. 
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AIR POLLUTION 


(Continued from page 148) 
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TROY 


*Trademark 


B Produces Finished Product in One Operation 


Troy's new compact unit combines a powerful disperser 
head with the rugged diamond-shaped agitator to produce 
finished homogeneous batches without further milling 
for the majority of present inks and paints. 


Modern design gives 


proportional 


hydraulic shear, 


kinetic impingement and mulling action for better wetting, 
improved color dispersion and uniform blending. Send sam- 


for trial processing. 


TEL: TROY 32 


7 Wee Troy for details of special Capital-Purchase plan 


TROY 


Engine & Machine Co. 


sons Street Troy, Pennsylvania cee 


First Showing DUPLEX DISPERSER 


TROY Booth No. 882, Chemical Show Dec. 2-6 
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treets and parkine | prevent the ce 
velopment of du wllutions from the 
afeas on windy 
my cu tari ur pollu 
amenab oO cor | ‘ pollu 


problems 


] 
i 


objectives 


le ving of urlacing ot 


1 dor ti 
metre anc com 
yest pol may be attempted in one or 
ati ome combination of three i (| 
» = by dilution, (2) b abolition, or 
int 
bey treatment 
nto 
t, mot Contre lution 1 ‘ ige-ol 
th the method. It ha een used. kr oly of 
present unknowingly trom the beginning of 
| ed to ontinue to be ‘ 
| posal for waste I hve 
wivantapge ind 
mig outannunant 
“we eT 
ire not strictly re 
‘ 

ta i urse, are 
the winds themselve 
5 | Complete rehance on the dilut method 

may, mder adverse eather condite 
result in nthsance or more 
es tions. By taking advantage of favorable 
14 Pi nca le itistactory 
the pertect lution. hut 
i preterence te other 
tient bilitic and 
f hould mot be toler 
~ of the wastes to re 
a they are discharged 
3 This approach, u 
ljunct to the 
4 
. 7 
\ 
ed 
il 
y 
. 
i 
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in ve resisted 
| search if progre is to continue. In see 
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POWELL=the most complete line of 
Alloy Valves* for Corrosive Services 


It’s a fact . . . Powell offers more kinds or types of 
Come. .. See us valves, available in the largest variety of corrosion 
at resistant metals and alloys, to handle practically 

every known corrosive fluid. The complete line in 

BOOTH 133 cludes gates, globes, angles, checks, “Y's”, relief 


flush bottom tank valves and others —for pressures 
from 150 to 1500 WP. A few are shown on this page 


26th Exposition of 


Chemical Industries 
Your local valve distributor will be glad to tell you 


December 2 to 6 


all about them. If none is near you, write to us for 


COLISEUM - NEW YORK the full facts on Powell Valves and Powell Engineer 


ing Service. 


Fig. 2194 Small Ni-Resist 


0S. & Y. Gate Valve for 225 THE WM. POWELL COMPANY 
Lange Dependable Valves Since 1846 
end, and swing check valves 

CINCINNATI 22, OHIO 


in Ni-Resist also available 


*Powell Alloy (Corr nw Resistant) Valves are available with screwed 


or flanged ends. llanged end valves conform to latest standard 


Fig. 1832 Stainless Steel Gate Fig. 2491 Stainless Steel Gate Valve Fig. 1559 — Steel Lubricated Plug 
Valve for 200 WP. Screwed- for 150 W.P. Outside screw rising stem and Valve for 200 WOG Screwed gland 
in bonnet, inside screw rising yoke, solid wedge disc. Can be supplied with type. 6” and larger valves can be 
stem, solid wedge disc interchangeable split wedge disc furnished for gear operation 


Fig. 1893 - Large OS. & Y. Gate Valve 


Fig. 2433SS —Large size Fig. 2107 - Stainless Steel “Y" Valve for for Paper Mill Service. 3% Nickel Iron 
Stainless Steel Swing Check 150 W.P. Plug type disc. Face to face and end Body, bonnet, yoke, stainless steel stem, 
Valve for 150 W.P. Bolted Cap flange dimensions contorm to latest standards screwed.in seat rings, Ni-Resist wedge 
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' 
Performance test in one of the country’s largest hydrauli ; : 
lahoratorie Spraco full cone nozzle spraying 720 
GPM at 10 Lbs pressure. Spraco performance data on all ; ; 
types of nozzles is extremely comprehensive and accurate. 1 ' 
Inset shows a 14-inch full cone nozzle. 


SPRACO 
full cone spray nozzles 


iw STOCK — the most complete range of sizes and 
capacities available anywhere. 


{3 IN BRASS, BRONZE, STAINLESS STEEL, or (on 
t special order) in any machineable metal. 
PATTERN uniform, even distribution, — wide angle 
down to sharp angle. 
REPLACEABLE CORE in spraying highly corrosive 
liquids at high pressures worn cores are easily replaced. 
FLAT SPRAY and HOLLOW CONE SPRAY nozzice 
are also available from stock. 
For complete catalog, Write: 
132 Cambridge %t., Burlington, Mass. 
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AIR POLLUTION 


(Continued from page 150) 


ing an approach to air pollution control 
it 1s not enough to identify substances 
from the polluted air nd then seek 
methods of reducing the quantities of 
these materials. Some of them may be 
only the innocuous end products of re 
actions of unstable substances that 
he the real cause of the troubl \ } 

ot the chemical omy 
pollutants while airborne f the aly 
th substances present, of the reacthn 
which occur and of the shifting equilibria 
which are reached under varying condi 
tions will be necessary in identifying of 

ive materials and in developing meth 
for counteracting them iz mect 

this and many other challenges 
field, research is required. The 

4 sulfur from stack gases and 
sign and development of a sati 
home ind apartment imcmerator 
will minimize air pollution, are typi 
of the problems which nee« lution 
through study 

Indiscriminate discharge into the at 
mosphere of waste materials which may 
become obnoxious or toxic, simply be 
cause no other method of disposal is 
known should neo longer be condoned 
Screntiti study and research for the 
satistactory control of such discharges 
should precede the event rather than fol 
low it 

The cost of air pollution abatement 
should be commensurate with the ben 
fits accruing to the people Fortunately 
this condition normally prevails and, be 
cause it does. air pollution control is 
not beyond our reach. The present think 
ing on pollution control leans heavily on 
provisions for the reduction and treat 
ment of wastes prior to the beginning of 
operations at new plants. By this means 
pollution can be controlled before it has 
a chance to do any damage 


The Engineer's Function 


Engineering involves directing — the 
forces of nature and the activities of 
man to his own use, convenience and 
welfare. In view of air pollution’s causes 
and effects, and the technical nature of 
its control, the engineering profession is 
qualified and is duty bound to contribute 
substantially to the control of air pollu 
thon 

Engineers are involved, through re 
search, development, design, construction 
installation, operation and maintenance, it 


activities that bring int: mg man-made 


source f air pollution. Engineers have 
already made substantial contributions t 
the solution of air pollution problems by 
application of technical knowledge. Many 
of these contributions have resulted from 
efforts to utilize fuels and raw materials 
more effectively, while others have come 
trom efforts specifically directed 
minimizing air pollution nuisances 
hazards 

Other professional disciplines are con 
tributing to effective air pollution con 
trol in many fields; these include agri 
culture, biology, government service. law. 
medicine metcorology polities, public 
health, science, and soi onservation 

The engineering professio is pre 
nared ¢ discharge thilities im 
the physical control f air pollution by 
full participation with other professional 
disciplines, in establishing and effecting 
ound policies of control 
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Your best sign of progress and quality 
in chemical service equipment 


COBROSION RESISTING 
& 


THINGS YOU'LL SEE AT THE DURCO BOOTH: 


DURCO 
OTHER DURCO 


CHEMICAL 
SERVICE \ FILTRATION ~ EQUIPMENT 


VALVES AUTOMATION “ PROCESS PUMPS “™, Heat Eechanger 


Type F in a complete A complete operating complete range of 
range of alloys,Types Durco-Enzinger filtra weavy-duty Series H 
J and K, and other tion station that is 


Durco valves of vari fully automatic. 


| 
\ ous designs and alloys. 


Ae. 


BOOTH NEW YORK. 


AT THE CHEM SHOW... . 
att — 
tA | | 
t 
| | 
Impressed 
service equipment 


STAINLESS STEEL 
“WICHROME” 


we ~ This plant to produce antibiotics and other 
MONEL drugs in Chile has been opened by Chas 
* PHOSPHOR BRONZE Pfizer & Co. Located near Santiago, the new 
plant is equipped to supply all of Chile's 
present needs and those of other nearby 
countries as well. 


A new company, Air Products 


FILTER CLOTH 


© SPECIAL PARTS (Great Britain) Ltd., has been or- 
© STRAINERS ganized by Air Products, Inc., of 


Allentown, Pa., and the Butterley 


© SIEVES Co. of London, England. The new 
* TRAPS organization will be primarily involves 
SCREENS design, manufacture, installation 

and operation of oxygen plants and 


other low temperature equipment, will 


also produce and market industrial 


vases sewage treatinent equipment 


and textile clear ng equipment 


A new plant has been opened at 
Camberley, Surrey, England, by the 
Sharples Corp. of Philadelphia, 


manufacturers of centrifugal equiy 


ment Ihe new facilities, owned an 
operated by Sharples’ wholly-owned 
English subsidiary, Sharples Centri 
fuges, Ltd., provide for substantially 
increased manutacturing, re earch, an 


testing 


Further expanding its foreign opera- 
tions, Archer-Daniels-Midland Co 


Are you using wire cloth or wire cloth parts which must be 


corrosion resistant? Are the service conditions in your plant hes an 

really tough? If you have a problem selecting the proper anti- orizacion de Grasas y Aceites, S. A. 
. . (REGRASA) at Bilboa, Spain. Ne 

corrosive alloy, Newark Wire Cloth may have the answer. facilities 

RI (FRASA to manutacture foundrs 

Available in all corrosion resistant metals, Newark Wire eave olla, citer 
Cloth is accurately woven in a wide range of meshes, rang- intermediate products for the paint 
ina from very coarse to extremely fine textile, printing ink, adhesive, lubri 

9g ry cant, and plastic industries These 

. ” activities will be carried out under 

If you have a wire cloth problem involving corrosion, please the technical supervision of Asches 


tell us about it... we may have the answer. Daniels-Midland 


Petrochemicals production in West- 
ern Europe will exceed one million 


tons a year by 1959, according to « 


mates by Colin Haley of | o Re 
earch, Ltd Abingdon, England. Cur 


‘ rent figure is 600,000 tor 
The Fiftieth Anniversary of Pfaud- 
ire Cloth ler-Werke, A. G., German subsidiary 
of The Pfaudler Rochester 
COMPA NY N \ was celebrated Oct 1S and 
19 in Schwetzingen Bader 


351 VERONA AVENUE + NEWARK 4, NEW JERSEY on 


CHEMICAL ENGINEERING PROGRESS, November 1957 Vol 55. No. 1! 


OVERSEAS NEWS 
| cLoTH 
accuracy 
4 154 e 


take this unique 
design... 


50% ADDITIONAL | | 
EFFECTIVE / \ 
MIXING A} 
AREA 


with Readco’s unique split-level bowl: 


complete dispersion, shorter cycle, lower cost 
CONVENTIONAL 

MIXER 7 he pecial de ign ol thi mixing 
how! provide a gre er effective 

mixing rea. Overlapping arm 

operate at minimum clearance trom the 
shell, prevent build-up of material pood 

dispersion. The design also permits maxi 

[ mum heat transfer from the cket 

AEADCO You'll get complete dispersion, consistent 

mixing, in ibstantial horter evel 
r , Working capacities range from 150 to 900 


galion . Write for compl te information 


3 
READ STANDARD 


York, Pennsylvania 


A Division of 
Capitol Products Corporation 
Whotever the mixing job: a READCO mixer! 


See this mixer featured in our exhibit of processing equipment at the New York Chemical Exposition, December 2-6, Booth 162 
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8 All-plastic design—PVC or sty- 
rene-copolymer (U.S. Rubber Co. 
Uscolite CP). Replaceable caps avail- 
able in Neoprene, and 
Hypalon (K a. F elastomer on spe- 
cial order). 


Suitable for vacuum service —re- 
silient cap makes excellent seal. 


@ Rated for 150-lb. service—PVC 
line handles temperatures up to 140° 
F., styrene-copolymer up to 170°F, 


156 


GATE VALVE 


VANTON 


FLEX-PLUG 


VALVE 
sizes 
COMBINES 
@ No-pressure-drop construction of gate valve 
Throttling flew-control feature of globe valve 
@ PVC or styrene-copolymer construction 
HANDLES WIDE RANGE OF CORROSIVES AND SLURRIES 


Check these features: 


Teflon* chevron posting - 
vides leak-free sealing. “Teg. 
trade mark for duPont’s tetra- 
fluoroethylene resin) 


@ Back-seating feature of cap: 
with valve completely open, cap 
seats against bottom face of bon- 
net, relieving pressure on packing. 


® Free-to-swivel plug: cap seats 
on different surface at each clo- 
sure, provides even wear, perfect 
closure. 


8 Flexible synthetic cap: easy re- 
placeability without removal of 
valve from line minimizes main- 
tenance, offers application 
flexibility. Resilience enables it to 
handle abrasive slurries without 
wear. 


Completely unrestricted flow 
of gate valve when fully open. 


@ Throttling control of globe 
valve for partly open positions. 


@ Adaptable to all vee A plastic 


and fittin (8; espec ially suite 
Vanton P,$ 3, and N lines of 


plastic pipe and fittings. 


Va 
Catalog FP-1 gives full muon 
details. Write for your 
* Pat. Pendi 
= 


VANTON PUMP 


and Equipment Corp. + 


DIVISION OF COOPER ALLOY CORP. 


Hillside, N. J. 
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A 150 ton a day nitric acid plant will 
be built by Chemical and Industrial 
International, Ltd., Nassau, Ba- 
hamas, for the African Explosives 
and Chemical Industries, Ltd., at 
Johannesburg, South Africa. Since 
C & I International has the right to 
license all processes of The Chemical 
and Industrial Corp., Cincinnati, Ohio, 
actual design and engineering of the 
new plant will be done by C & I, 
process will be C & I's standard high- 
pressure nitric process. Expected to 
have the plant on stream by spring, 
1958, African Explosives and Chem- 
ical is a subsidiary of Imperial Chem- 


ical Industries, Ltd 0 


A 20,000 bbl. a day oil refinery has 
gone on stream at Santiago de Cuba. 
Built and operated by The Texas Com 
pany, the new retinery cost $15 mil- 
lion, includes a gasoline treating unit, 
a catalytic reforming unit, a liquefied 
petroleum gas unit, and a_ hydro 
treater 


A wholly-owned subsidiary has been 
established in London, Eng., by The 
Fluor Corp. To be called The Fluer 
Engineering and Construction Co., 
Ltd., the new company is expected to 
take advantage of the rapid rise of 
the petroleum industry throughout 


| urope [ ] 


Technical information and “know- 
how” will be exchanged by Catalin 
Corp. of America and Cie. Centrale 
Rousselot, Paris, under the terms of 

new five-year license agreement 


The agreement provides payment for 


Catalin on a royalty basis, and per 
mits Rousselot to manufacture in 
Sweden, Switzerland, and all NATO 
countries. RKousselot will also supply 
information to Catalin on any pro« 


ess the French company develop 


the areas covered 


A polyvinyl chloride plastics plant 
will be bu&lt at Ahwaz, Iran, unde: 
a vast development plan being worked 
out by Development and Resources 
Corp., N. ¥ It will be the first Iranian 
industry to utilize gas now being 
flared-off at the vast oil-fields around 
\badan Capacity ot the plant will 
be 9 million pounds a year. The PV¢ 
plant and the gas pipeline on which 
it will be based are expected to stimu 
late the development of othe petro 


chemical industric 


Export of a research reactor to 
Spain has been authorized by AEC 
(July 29). Suppliers will be General 
electric Co. of New York. 
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RECYCLE H, 
< ——>— 


RESIDUAL 


FEED STOCK > 
SEPARATOR 


HEATING 
FURNACE 


——> PRODUCT 


REACTOR HEAT COOLER SEPARATOR STRIPPER 
EXCHANGER 


Naphthas, middle distillates, gas oils and lube stocks can all 
be upgraded by hydrogen treating with the use of new Girdler 
G-35 catalysts. These highly active cobalt molybdenum 
catalysts were developed specifically for the desulfurization, 
denitrification and stabilization of petroleum feedstocks 
covering a wide molecular weight range. Typical flow dia- 
gram is shown 


Check these outstanding 
henefits of G-35 
hydrogen-treating catalysts 


G-35 HAS OUTSTANDING PHYSICAL PROPERTIES IMPROVEMENT OF COLOR srability, lead sus DETAILED INFORMATION is available on G-35 
— these are retained even after extended ux cepubility, burning characteristics and the catalysts. Bulletin Ge O4 discusses applica 
Permit outstanding operational flexibility removal of poisons from catalytic reforming tions. gives process conditions for various 
continuous economical Operation with essen feedstocks are among the more important listillate stocks pertormance features and 
tially 100 yields results achieved Girdler’s expanded produ typical catalyst specifications. Free on request 
rion facilities are Eearc 1 tw meet your needs 
for G-35 catalysts 


CATALYST DEPARTMENT 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GIRDLER MANUFACTURES CATALYSTS FOR: HYDROGENATION + SYNTHESIS GASES AND HYDROGEN GENERATION * DESULFURIZATION + NEW CATALYTIC PROCESSES 
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around the WORLD 


Floridin fuller’s earth (alumi- 
num magnesium silicate min- 
eral) is recognized throughout 
the world for superior selective 
adsorption in laboratory and 
industrial separation processes. 

From the basic Floridin, spe- 
cialized processing increases the 
pore volume and available sur- 
face area. Commercial Floridin 
grades are unequalled in high 
quality and low cost: 


Fuller's Earth Products: 


Florex — for oil refining, Florigel — 
for collodial suspensions, Florco— 
for absorbent cleaners, and Diluex 
—for pesticide formulations. 


® Activated Bauxite Products: 


Florite Desiccant—for gas and 
liquid dehydration and Florite— 
for petroleum refining. 


® Synthetic Adsorbent Products: 


Florisil 


for a selective 
chromatographic adsorbe 


ont. 


Our experienced adsorption specialists are available to help 
solve complex laboratory or production problems. Write for 
samples and technical information today. 


COMPANY 


0. BOX 989 


Adsorbents 
Desiccants 
Dilvents 


TALLAHASSEF 


“In Engeneering , 
it’s the People that Count” 


307 East 63rd Street 


The C. W. NOFSINGER Co. 


Kansas City 13, Missouri 


Phone Emerson 3-1460 
Engineers and Contractors for the Petroleum 
and Chemical Industries 
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An adhesive has been developed by Bell 
Telephone Laboratories which will satisfactorily 
join polyethylene directly to rubber, bross or 
brass plated metals. The adhesive is so 
strong it will resist a pull of about 1000 
pounds sq.inch. Based on a synthetic mo 
terial known as “partly hydrogenated poly 
butadiene,” the adhesive accomplishes its 
bonding with heat ranging from 250° to 
350° F. and pressures of 100 Ib./sq.in. or less, 
although higher temperatures and pressures 
moy be used 


A minimum of $120 million will be 
spent on research and development 
by U. S. Rubber Co. over the next 
five years Iwo major goals of the 
vast program are: to bridge the gap 
between rubber and metals; to unlock 
the wealth of 


plies to the rubber and chemical in 


atomic energy as it ap 
dustries 


Translations of nine monographs of 
Russian technical research have just 
been released by the AIC for sale to 
the public through the Office of Tech 
nical Services, Dept. of Commerce. 0 
Research on a dyeing process for 
blends of wool and Acrilan acrylic 
fiber has produced results which prom- 
ise to set new standards in man-made 
according to 


fiber-wool blend dyeing 
the Chemstrand Corp 


Plans for extensive new facilities for 
Linde Tonawanda Kesearch 
Labs are in the works. | he 


Co.'s 
Union 
Carbide Division plans to construct 


i high 


lab a new 


pressure lab, a metallurgical 
hydrocarbon lorage 
ing, and a new service building 
high-pressure laboratory will im 
porate equipment capable of produci 
gas and liquid pressures up to 200,000 
Ib sq in and wit! the increase in 
pressures available, new research work 
will be undertaken in the field of chem 
ical reaction and pl ase transitions at 


high pressures 
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i You can depend on be 


Chemiseal’ Gaskets 


... With protecting Jackets of du Pont TEFLON, are impervious to all 
known chemicals*. They are made with a variety of filler constructions 
to suit every connection problem—every pipe and nozzle material 
requirement — whether glass, ceramics, stainless, Karbate, Haveg, glass- 
lined steel, etc. That is why Garlock 8764 Chemiseal Gaskets have 
become the standard choice of the process industries. 


*Excepting molten alkali metals, fluorine at 
elevated temperatures and compler halogen 
com pounds 


Illustrated at left is the standard 
Chemiseal slit-envelope Ring type 
Gasket designed to fit inside the 
bolt circle of flanges drilled to 
125 |b. standards and made for 
all standard pipe 
sizes up to 10" 1.D. 
Stocked for all 
Pfaudler and Glas- 
cote standard noz- 
zle sizes from 114" 


‘LD, 


» 
to 10 
yf y Also available as 
shown with double 


jacket protecting 
O.D. as well as I.D. 
against corrosion. 


Illustrated at left is Chemiseal 
formed-shield Ring type Gasket 


for large diameter glass-lined steel 
or special material nozzles and 
irregular shaped openings. Also 
available as shown with double 


formed-shield protecting both 


O.D. and L.D. 


Illustrated at left are Chemiseal 
Gaskets with full face filler with 
bolt holes, for standard Corning 
conical flanges. These gaskets seal 
with unusually low 
bolt loads. Shown 
are both slit- 
envelope and milled- 
envelope types 


Milled-envelope 
type fits flush with the pipe I.D. 
and provides minimum imped- 
ance to flow. This type Jacket is 
supplied either with full face filler 
or with filler to fit inside bolt circle 
on standard 125 lb. flanges. 


Write for Catalog AD-154. 


S'itates 
Gasket Dviiiox 


OF THE GARLOCK PACKING COMPANY 
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Conceived as the first step in the creation of 
a silicone technology center, this new laboro- 
tory building of the Silicone Products Depart- 
ment of General Electric is under con- 
struction, will include the latest equipment 
and facilities for the development of new 
silicone products. This work is part of an 
expansion program which will also see a size- 
able increase in silicone rubber compounding 
capacity and a significant increase in pro- 
duction capacity for various silicone inter- 
mediates. Occupancy is slated for the spring 
of 1958. 


Construction of the Hooker Re- 
search Center on Grand Island, 
N. Y., is underway, will cost some 
$3.5 million, will be completed by late 
1958 or early 1959 J 


Coatings for niobium and the devel- 
opment of an inorganic laminate for 
radomes are the subjects of two con 
tracts awarded to Horizon Inc. of 
Cleveland by the Wright Air Devel 
opment Center, Daytor Under the 
niobium contract, coating techniques 
are to be developed for th prevention 
of oxidation of niobium or niobium 
base alloys at te mperatures up to 
2500° F 


Spencer Chemical recently dedicated 
its new Research Center in sub- 
urban Kansas City. [he new center 
will be devoted to research and de 
velopment of new products in the 
general fields agricultural 

dustrial chemicals and plasti 


Construction of an integrated mod- 
ern Research Center has begun by 
Harbison-Walker Refractories Co. 
ona site south of Pittsburgh, Pa. When 
comple ted next vear, the million dollar 
project will house all of the co 

pany s research activities At present 
not only has the company expanded 
activities into new refractory products 
held uch as mullite, silicon carbice 
and zircon, but additional raw mate 
rials of great promise have been made 
available by the companys toreign 


facilities 


A manufacturing and research-devel- 
opment subsidiary has been estab- 
lished in England by Perkin-Elmer 
Corp. The new company, knewn as 
Perkin-Elmer Ltd., has bought a fac 
tory at Beaconsfield, near London, 
where it will produce initially the 
company s new Infracord spectrophoto 
meter, a low-cost infrared instru 
ment 


| 
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| 
« 
| 
| 


ANY steelmakers and chemical processors who use oxygen or 
M nitrogen obtain these gases from on-site facilities built, oper- 
ated, and maintained by Linpe. Operating efficiently and safely 
for more than ten years, these installations prove that industrial 
users can economically obtain tonnage quantities of atmospheric 
gases from LINDE on-site plants. No capital investment is required 
from the user, and the price for oxygen is guaranteed by LinDE. 
The savings resulting from such planning are quickly apparent. 

The extreme cold developed in LINDE on-site plants—lower than 
300 degrees below zero F.—is an additional “raw material” for 
low-temperature processing. And, every LINDE customer shares 
the benefits of LINDE’s research, development. 
and service in the industrial gas field. 

Whether your application is of bench scale, 
for a pilot plant, or for high-volume produc- 
tion, you can save by utilizing the flexible 
facilities of LinpE. You can obtain LINDE gases 
in liquid or gaseous form... by tank car or tank 
truck ... in manifolded cylinders or in a single 
cylinder ...or from an on-site plant. 

For more than 50 years, LinDE has been sup- 
plying oxygen and other gases when, where, 
and in the amounts wanted. For further infor- 
mation, write Dept.CP 1! Linpe Company, Divi- 
sion of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N. Y. Offices in other 
principal cities. In Canada: Linde Company, 

Division of Union Carbide Canada Limited. 


‘The terms “Linde” and “Union Carbide” are registered trade-marks 
of Union Carbide Corporation. 


TRACE MARE 


Industries thet regularly require large quantities 
of oxygen or other atmospheric gases can obiain 
those they need from a LINDE plant on their own 
sites. The oxygen plont illustrated — built, owned, 
and operoted by LinDE—is of o plant of one of 
the nation’s lorgest chemical processors 
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¢ Governor Statton proclaims pres at Chicago will be 
December 9 Chemical Engineers’ scheduled discussion groups which 
Day in Illinois. 


Five special discussion ses- 
sions to be featured; plus a special 
Monday evening report on Chemi- 
cal Engineering in the U.S.S.R. 


¢ Big item on Ladies’ Program: 
“My Fair Lady.” 


will be a sort of informal supplement 
to the 


iums. The 


regular sessions and 
aim is to let the chips fall 
where they will—no holds barred. No 
transcriptions or recordings will be 
made of these sessions and it is hoped 
that this will result in full and free 
debate. 

First subject to be attacked will be 
New Concepts of Unit Operations 
(Monday, December 9, 2:00-4:30 pm). 
Is the concept of unit operations out- 
moded, or is it still an essential part 
of chemical engineering training and 


sympos- 


KNOW 
YOuR 
AUTHORS 


Rushton Miller 


Randall 


Churchill Bulkley Rhinehart 


Shelley 


Arnold Mulhouser 


Prizer Gilfoil Mellow Lukes 


Mongan 


Metzner Higbie 


Gunnerson 
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Nofsinger 


Dahlstrom 


C HI CAG O—annual meeting final 


practice? Here is your chance to ex- 
press your frank opinion and to hear 
the views of others on this timely ques- 
tion. 

Next on the program will be Com- 
bustion, Explosion, and Detonation 
(Tuesday, December 10, 9:00-11:00 
AM). This completely off-the-record 
discussion of explosion hazards may 
well bring to light actual case histor- 
ies which never find their way into 
print—at least for public consumption. 
No engineer working with hazardous 
this one 
pro- 


processes can afford to miss 
Cost-conscious members of the 
fession will be out in force on 


Tues- 


Croxton 


Bartels 


Peterson 
Thodos Forman Albright 
H. Andrews 


Dec. 9 ee Myers Rose Landau Maloney a 
4 “4 
Cook Fisher Davie 
Gutoft Anderson Lance ar Smith Roblee | Carberry Piret 
Dec. 10 Gomson Ferwerd Koslov 
West 
Zonis Mackiw Koerner Smutz 


developments 


day, December 10, 2:00-4:30 pm, for 
While it 


is impossible from here to predict the 


the session on Cost Control 


course of such free debates, it is likely 
that company philosophies and policies 
will be aired freely 

When to quit? Come to the discus 
Project Evaluation and find 
out (Wednesday, December 11, 9:30 
12:00 am). practical are the 
numerous more-or-less 


sion on 


How 
scientific ap 
proaches to the problem which have 
been advanced in recent years? Which 
method is best adapted to your particu- 
lar situation and how do you go about 
applying it? An _ interesting and 


Collings 


Baumgarten 


G. 


Hall 


Richman Diethorn 


stimulating morning can be guaran 
teed 

Last subject to be tossed into the 
arena at Chicago will be Productiwvit 
in Research and Development (Wed 
2:00-4:30 PM ) 
that his 
training be used to the 


fullest extent. How far are we 


nesday, December 11 


Every engineer is anxiou 


abilities and 
falling 
short of this goal and what can be 
done about evaluation 


ing our 


of productivity in creative work? 


Awards 


The William H. Walker Award, one 
of the Institute’s highest honors, goes 


Chaloud 


Hubbard De Felice 


Dunlop Dressler Mitchell 


Davidson 


FOR YOUR WALLET 
A.L.Ch.E. Annual Meeting, Chicego, 


Ilinols, Conrad Hilton Hotel, December 
6-11 

Registration; begins Sunday, Decem 
ber 8, 12 Normandie Lounge 
Conrad Hilton 

First 
Monday 

last Technical 
Wednesday 

Awards Banquet: Tuesdey, December 
10, 7:00 P.M., Grand Ballroom, Conrad 
Hilton 


noon 


Technical Session; 2.00 P.M 


Session PM 


4:00 


in 1957 to J. C. Elgin of the Depart 


ment of Chemical Engimeering, Prince 
will be 
lgin’ 
accomplishments in the field of chemi 


ton University Presentation 


made at the Chicago Meeting 


been almost un 
1954 of 
Engineering ; 
of the 


cal engineering have 
varied: Dean 
School ot 


believably ince 
Princeton's 
consultant for 


(Continued on page 164) 


member 


Roberts 


Honnoker 


Bernard 


Lobo Adler | Pe Ledley Rusch Savage Wilde White Di Benedetto 

i¢ 

Finn Schnepf Freeman Dec. 11 McGee Gilliland 

f 
Dotson Rice Olney J. Andrews leva Jahnig Ours Fontena 
‘a 
Halbig Tourtellotte Kircher Akin Martin 
Po Lamb Foley Bray Parker Happel Overcashier Frye Gloss 
iy 
Moy Huong Radd Bonner Franks O'Brien Whitney Hon Whitmore Scheibel 
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INDIRECT FIRED ROTARY DRYERS 
AND HEATERS 


STEAM-TUBE ROTARY 
DRYERS 


AUTOMATIC BACKWASH SAND 
FILTERS 


TURE MILLS 


CONSTANT-WEIGHT FEEDERS 


DISC-ROLL MILLS 


ROTARY COOLERS 


Write for general catalog 100 A 40 which describes the entire Hardinge line 


HARDINGE 


COMPANY, INCORPORATED. 


YORE, PENNSYLVANIA ° 240 Arch St. + Main Office and Works 
New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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(Continued from page 163) 


National Research Council; former di- 
rector of A.I.Ch.E. His contributions 
to the scientific literature have in- 
cluded papers and articles on solvent 
extraction, gas absorption, rubber re- 
claiming, removal of sulfur from pe- 
troleum, mechanics of fluidized sys- 
tems, photo-chemistry, and heterogen- 
eous catalysis. 


Wilke 
Institute Lecturer 


T. J. Hanrotty 
Junior Award 


J. C. Elgin 
Walker Award 


Haensel 
Professional Progress Award ; 


G. H. Long, Jr. 
Student Contest 
First Prize 


S. C. Vickers 
Student Contest 
Second Prize 


R. M. Weiner 
Student Contest 
Third Prize 


Key developments in the theory of 
| mass transfer mechanisms will be the 
| theme of the annual Institute Lecture, 
to be delivered this year by C. R. 
Wilke, professor of chemical engineer- 
ing at the University of California. 
Wilke promises particular considera 
tion of basic concepts and of assump- 
| tions which require further study and 
clarification. Recipient of the Insti- 
tute’s Junior Award in 1951, Wilke 
can draw on a long and varied career 
in industrial, consulting, and academic 
fields. 
Chemical engineers at Chicago can 
expect a stimulating talk on Catalysis, 


A Challenge to Chemical Engineering, 
(Continued on page 166) 


| | 
TRICONE MILLS | ip 
ry = 
q THICKENERS-CLARIFIERS 
{ : AIR CLASSIFYING SYSTEMS 
Sera ROTARY AND SHAFT KILNS 
Aa 
| 
| 
a 


WHEN you consider expansion 
... the most important 
investment you can make is in 


the creative ability of men 


FLUOR 


Engineers & Constructors 
2500 8. Atlantic Blud., Los Angeles 


ve A a 


CLEARLY MORE 
EFFICIENT 


@ Filtration 


Pumping 


Wastes 


Additional 


quest by: 


ANTHRAFILT 


Trade Mark Reg. U.S. Pat. Off. 


“the modern filter medium” 


USED BY LEADING 
COMPANIES FOR: 


@ Filtration of Sanitary and Cooling 
Water Supplies. 


@ Preven*ion 


information, 
tions and quotations furnished on re 


Representing 

ANTHRACITE EQUIPMENT CORP. 

Anthracite Institute Bldg., 
Wilkes-Barre, Pa. 


@ Removal of Oily Condensates. 

@ Boiler Feed Water Supplies 

of Spent Doctor and 
Process Wach Waters. 


@ Filtration of Water for Repressure 


of Pollution by Plant 


ANTHRAFILT can be used 
in any filter requiring a 
filter medium. Get the 
benefit of higher rates, 
longer runs and lower 


backwash requirements, along with a 
better quality of filter effluent 


or alkaline solutions 


ANTHRAFILT, being es 
sentially a pure carbon 
is not affected by acid 


recommenda. 


PALMER FILTER 
EQUIPMENT CO. 


O. Box 1696-822 E. 8TH ST., 


ERIE, PA. 


166 


CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol. 


CHICAGO—A WONDERFUL TOWN 


(Continued from page 164) This year’s Junior Award winner is 
to be given by distinguished German- T. J. Hanratty, assistant professor of 
born scientist Vladimir Haensel, 1957 chemical engineering at the University 
winner of the Institute’s Professional of Illinois, who says that his main 
Progress Award. Haensel, an M.I.T. present interest is research in the field 
chemical engineering graduate, started of fluid mechanics. 

Student Contest Award winners are 


his professional career in 1937 when 
he joined Universal Oil Products. In George H. Long, Jr. of the Process 
1939, he was assigned to the Ipatieff Research Division, Esso Research & 
Engineering (first prize); Sam C. 
western University. At the end of Vickers, now with C. F. Braun & Co 
World War II, Haensel inspected Ger- in Alhambra, California (second 
man synthetic oil plants as a member prize); and Robert M. Weiner, pres- 
of the Technical Oil Mission for the ently a naval propulsion engineer in 
Petroleum Administration for War. the Naval Reactors Branch of A.E.C 


High Pressure Laboratory at North 


Chicago's Michigan Avenue skyline and the Outer Drive. (Courtesy N. Y. Central.) 


now! greater safety and efficiency in 


PUMPING CORROSIVE FLUIDS 


At last—a full line of pumps specifically designed to Heart of the BART... 
handle corrosive and abrasive fluids in the 1 to 80 GPM the exclusive Flex-Seal! 


range, at heads to 75 feet. 
, Effectively minimizes a long-prev- 
No longer need you cut down bigger pumps in range §f alent basic weakness of centrifugal 
and lose efficiency—or put up with undependable ump design. Self-adjust to 
pump justing 
smaller pumps wear. Needs no external lubrica- 
Bart pumps have fewer parts to wear or get out of tion. Comes — ceramic seat, 
order. Six models, each in corrosion resistant Type 20 unexcelle 4 Teflon * 3 
Stainless Steel. Or other alloys on special order zircon filled Tefion / work-hard 
ened Type 20 Stainless Steel, for 
severest corrosive service. 


Write for catalog and performance curves 


BART MANUFACTURING CORP. 


ELECTROFORMING - PIPT LINING & COATING - PLATERS - PUMPS - ENGINEERING DESIGN SERVICES 
229 Main St., . Jersey 
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Committee on General Arrangements and Committee Chairmen for the Chicago Annual Meeting 
Front row seated (I. to r.): 
Opila, Plant Tours; Miss Lois A. Bey, Ladies’ Program; E. F. Wagner, 


of A.l.Ch.E., December 8-11, 1957. 


A. A. Winkler, Publicity; R. L 
Treasurer and Finance; 


J. E. Diowhy, Plant Tours; and C. J. Ryant, Registration. Bock row standing (I. to r.): N. L. Corr, 


Program Copy; C. J. Anstrand, General Chairman; S. M. Osri, 


Entertainment; D. A. Dahistrom, 


Entertainment; W. J. Alford, Secretary; J. S. Wilson, Vice-general Chairman; P. N. Binzel, Hotel 


and Meeting Rooms; S. G. Sourelis, 


Printing; H. L. Pabich, Public Relations; W. F. Stevens, 


Student Program; and A. L. Wilcox, Awards Banquet. 


(third prize). Honorable mention 
goes to R. V. Mrazek, Herbert 
Behrend, III, and Arthur L. Carter. 


ledies’ Program 
Feature of the Ladies’ Program will 


be tickets for “My Fair Lady,” mati 
nee performance, Wednesday, Decem 
ber 11, 2:30 pm. A block of 200 tickets 
will be available on a “first-come-first- 


served” basis, so get your reservation 
in early. Other musts for the fair sex 
are the Sunday Get Acquainted Gath 
Awards Ban 
North 
arranged 
Chi 


Tuesday 
Chicago's 


ering and the 
quet. Bus tours of 
and South 
as well a special 
cago's famous Swedish restaurant, the 
Kungsholm. Several plant tours will 


also be open to the ladies 


Sides have been 


luncheon at 


* Radioactive Wastes 
* Pyrophoric Materials 


* Poisonous Gasses 


* Flamable Materials 


rossroads 


COMPLETE SEA DISPOSAL OF: 


Serving Industry and Government Since 1946 


PHONE OR WRITE FOR COMPLETE INFORMATION 


—WASTE DISPOSAL— 


of RADIOACTIVE WASTES and 
DANGEROUS MATERIALS 


Authorized by All Necessary 


Federal, State, and Local Authorities 


Prompt Shipments 
Possible Through 
Large Production 


Capacity 


WENDNAGEL | 
“corrosion 
resistant” 
Processing & Storage 
Equipment of Wood 


Widely used in Chemical Process- 
ing, Storage and the handling of 
industrial wastes. 


Wendnage!l Wood ‘corrosion resistant’ con 
struction means long life and low maintenance 
Wendnagel Engineering will give you Wood 
Processing Equipment— that will cut your orig 
inal and operation costs. 


Bottery of Sludge Filters—-Wood parts were fur 
nished by Wendnagel. Nething will toke the 
place of WOOD for long life ond low mainte 


b. 


* Explosives 
* Contaminated Equipment 
* Toxic Materials 


* Acids and Caustics 


_ MARINE DISPOSAL CORPORATION 
26T WHARF, BOSTON, MASS. 
LAfayette 3-4908 
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This degasifier built by Wendnagel has 
proved to be the most practical and economical 
type of equipment for this job. 


Send us details of your requirements for solu 
tion or write for Chemical Equipment Bulletin 


620 W. Cermak Read, Chicago 16, III. 
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Write today for this new 20-page descriptive bulletin illustrating all 

types of Struthers Wells Krystal "Crystallizers and describing the 

features for product control, economical operation, recommended 

STRUTHERS WELLS PRODUCTS 
PROCESSING EQUIPMENT DIVISION 


sess | STRUTHERS WELLS Corporation 


BONERS for Power and Heat . . . High and 
Low Pressure... Woter Tube... Fire Tube... 


FORGE DIVISION 
Pressure Vessels... Hydrouile WARREN, PA. 
fting .. . Straightening ond 


Covet 
Plants at Warren, Pa. 
Offices in Principal Cities 
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INSTITUTIONAL NEWS 


SAFETY INFORMATION 
EXCHANGE MAKES MAJOR 
STRIDES AT MEETING 

he extremely rapid. growth in the 


last am- 


monia plants and large 


numbers ot 
air distillation 


four years ot 


plants in the petrochemical and chemi 
cal industry ha been accompanied by 
some disastrous fires and explosions 


real causes are still 
Many informal 


sations have 


In most cases the 
not confidently known 
small meetings and convert 
taken place between representatives ol 
two or three companies at a time and 
the feeling that some 
should be d veloped whereby 

such plants could dis- 


grew means 


all com 


panies having 
cuss mutual problems and pool infor 
mation relating to the satety 


of these operations, 


The writer, with the active coopera 
tion of the A.I.Ch.E. National Pro- 
gram Committee, Roy Kinckiner (Du 
Pont), James Harper (Sun Oil), 
William T. Dixon (Atlantic Refin- 
ing), Harold E. Maune (Mississippi 
River Chemical), and many others, 
developed a proposal to hold a two-day 
symposium, this to be set up as a 
group discussion with a preannounced 
agenda at one of the A.I.Ch.E. na 
tional quarterly meetings. The presen- 
tation of a paper by Kerry of Ameri 


can Air Liquide on Safe Design and 
Operation of Aw Plants at the Decem 
ber, 1956 A.I.Ch.E. Boston Meeting 
gave an opportunity to feel the pulse 
of the industry on such a proposal and 
the discussion following the 
Kerry paper indicated that it would be 
Accordingly, A.I.Ch.E. 
accepted the proposal, although it is a 
radical departure from their normal 
meeting practice, the 
was scheduled for the Baltimore meet- 
ing, September 17 and 18, 1957. 

Over 90 per cent of the 
plants in the United States, 
and Puerto Rico had 
in attendance, as well as the major de 
signers of air plants 


The mechanism of using a prean 
nounced agenda, with a short introduction 
on each item by an authority in the field, 
followed by discussion from the floor 
worked very well. There was excellent 
participation in the discussion. Harold 
Maune of Mississippi River Chemical 
Company presided at the ammonia plant 
session and the writer the two ai 
plant sessions 


period 


well received 


and symposium 


ammonia 
Canada, 
representatives 


at 


Following the ammonia plant ses 


sion an invitation to meet later in the 
afternoon was issued to those who 
might be interested in holding such 


symposiums at some regular intervals. 


(Continued on page 174) 


aspects 


GIVES: 
SMOOTH, 
INTIMATE 
BLEND 
WITHOUT 
 PILE-UP 


HIS Paul O. Abbé Mixer fea- 
tures a double spiral blade, 
with opposed blade pitches. 

Blade shape, pitch, and speed are 

accurately engineered to the charac- 

teristics of the materials to be mixed 


~ 


NOTE—No piling of material at either end. Mate 
rial is uniformly distributed by the blade while 
This mixer hos inner and ovter blades 


7 


running 


As the shaft rotates, both blades 
The moving 
of 


are mixing material. 
blades pick up the particles 
material, causing them to tumble 
over the edges of the blade and mix 
imparting oa 
This also 


with other particles, 
folding, blending action. 
creates a gentle directional move- 
ment of the particles. As the outer 
spiral blades work the material from 
the end of chamber 
the discharge, the 
it back again, 


the mixing 


inner 
thus 


toward 


spirals work 


avoiding piling up. 


In addition to the mixing action 
applied by each blade, there is o 
further intermingling, blending action 
caused by the confluence of the 
inner and outer directional streams. 
is 


An intimate, homogeneous mix 
achieved and pile-up of moterial 
due to unidirectional flow is avoided. 


WRITE TODAY FOR MIXER CATALOG “V-1” 


PAUL O. 


27) CENTER AVENUE LITTLE FALLS, NEW JERSEY 
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WASHINGTON FEEDBACK 


RESEARCH—front page news... 


* Criticism of Government research 
and development policies is rising 


sharply, particularly in the missile 
field. 


* Return to civilian-headed Gov- 
ernment R & D effort, with Cabinet 
status, urged by Senate leader. 


putnik has suddenly made the entire 
¢ world aware of what engineers and 
scientists have been shouting about 
unheeded by the public, for decades 
research yields results, 

Judging by the agitation in Wash 
ington these days, the  suecessful 
launching of the Soviet satellite has 
done more lor the econome welfare 
of technology and technologists than 
all the previous efforts of organized 
science, Research is now front pape 
news. 

Our entire Government R & D 
effort is coming in for angry words 
witness the now famous order of De 
fense Secy. Wilson which has been 
interpreted as cutting vital KR & D 
effort by 10 per cent, i being pointed 
to as @ prime example of research 
stifling administration. The trouble 
is that in many cases it is difficult to 
say just exactly what is happening in 


our R & D effort. Wilson's order is 


Joseph L. Gillman, Jr. 


obscure, many of those who have to 
abide by it and administer it admit 
they don't understand it. Here is one 


entence from the now famous order: 


“Those programs will therefore be adjusted 
to the extent necessary to reduce support re- 
quirements under Procurement and Production 
appropriations by a total amount not less than 
10% of the Fiscol Year 1958 Research and 
Development appropriations for each depart- 
ment and such requirements will then be 
funded under Research and Development ap- 
propriations.” 


Criticism and Plans 


Senator A. S. (Mike) Monroney 
(D.Okla.), who was in Europe when 
Sputnik startled the world, has been 
outspoken in his criticism. During an 
informal conference in his office he 
expressed his opinion this way: 


“By being first with entering space, they 
got an advantage. | don't think produc 
ing another satellite ‘me tooing’ in De- 
cember or March wil! recapture the 
imagination or the advantage. We've got 
to get a better ICBM, put our programs 
together. We can't have three compart- 
mented efforts. A balanced defense at 
this time is more important than a 
balanced budget.” 


Subsequently, in a letter to the 
President, Senator Monroney stated: 
“Certainly the developments of the last 


six weeks, with the spectacular revela- 
tions of Soviet progress in the missile 
and satellite fields, demand revision of 
any move that would materially reduce 
either basic research or research and 


development on military weapons.” 

Senator Homer Capehart (F./nd.) 
said, upon his recent return from 
abroad: “In Russia, the scientists and 
technicians have been made the heroes 
of Communist society. They pick their 
brains out and utilize them. In the 
U.S., on the other hand, there is this 
tendency not to cooperate and, in some 
cases, to beat their brains out. What I 
want to sell is that this attitude of non- 
cooperation must change. We must 
pay more attention to scientists and to 
educating more scientists.” 


Drastic Program 


Senator Mike Mansfield (D.Mont.), 
the majority whip, speaking before the 
Southwestern District Montana Edu- 
cation Association Convention at 
Bozeman, Montana on Thursday, Oc- 
tober 24, suggests this program: 

1) That a Secretary for Research and Devel- 
opment be named with full cabinet status to 
assume direct control in all fields of outer 
space. 

(Continued on page 172) 


- + - and a vital need and a big problem for small business 


hile just about all small industry 

would like to be “research-minded,” 
the word research has actually come 
to be anathema to most small business 
men since it carries with it a conno 
tation of extravagance in both time 
and money—two items of which small 
business is usually short 


Almost every facet of the question, 
“Tlow can the small businessman bene 
fit from technical and distribution re- 
search?” was examined and discussed 
at the recent President's Conference on 
Technical and Distribution Research for 
the Benefit of Small Business held in 
Washington, D.C. The broad purpose 
of the Conference was to formulate a 
program under which small firms can 
avail themselves of up-to-date techno 
logical and managerial knowledge 

Perhaps the main fact that emerged 
from the conference was that small 
industry is between the horns of a 
dilemma. While both the small and 
large businessmen present agreed that 
those companies willing to spend some 


of their profits for research or techni- 
cal service or development would 
greatly enhance their chances for pro- 
fitable growth, the word research has 
come to have a bad meaning to small 
businessmen in general, since for the 
most part they see few ways that they 
can really afford it. 


This led directly to the question that 
if small business is going to get re- 
search help, who is going to give it? 
The problem is enormous in its poten 
tial. Of the 285,000 manutacturing 
companies in the United States, 98 per 
cent have less than 500 employees. 


(Continued on page 173) 


Needless to say, | was delighted ot the 
success of the President's Conference on 
Technical and Distribution Research For the 
Benefit of Small Business, os were all those 
who participated in its planning and con- 
duct. As | observed it, the Conference 
made the following quite clear: First, those 
who operate small businesses are intensely 
interested in the research approach to man- 
agement problems. They want to know 
more about reseorch, and how to use it 
economically. To put it differently, they 
have a very earnest “How can | do it 
myself?” attitude toward research. Sec- 


STATEMENT OF K. J. SAULNIER 
Chairman, President's Council of Economic Advisors 


ond, the agencies that serve small business 

trade associations, trade papers, schools 
of business, and others recognize both an 
opportunity and a responsibility to help 
smoll businesses do research, or to shore 
in the results of research done by others 
Third, small businesses want more educo 
tional conferences of the sort we held in 
Washington, but they want them to be 
held “back home” and want them run by 
businessmen themselves 

No one could fail to be excited and 
inspired by the constructive, “Do It Your- 
self’ attitude of these businessmen 
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ELLIOTT 


three-stage 


EJ ECTOR 


‘absolute pressure of 
0.25 in. 


This typical installation serves a continuous lard 
deodorizer that deaerates, heats, deodorizes and 
cools in a single vessel. Function of the Elliott 
three-stage steam jet ejector is to continuously 
maintain an absolute pressure of 0.25 in. Hyg 
throughout the entire deodorizing vessel. 

The first or booster Stage seen in the upper 
photo, COMpPresses stripping steam and dis harges 
to a barometric “type booster condenser, where both 
motive and entrained steam are condensed, The 
lower photo shows the second-stage and third-stage 
ejectors with intercondenser, which compresses 
noncondensable gases to atmospheric discharge. 

The installation illustrates Elliott's wide experi- 
ence in designing and building multi-stage ejectors 
for process industry applications. Three-stage 


first 
stage 


Hg i in deodorizer sting 


third 
Stage 


eyectors—suc h asin the seh mat hook-up below — 
are usually applied where an absolute pressure from 
1.00 to 0.10 in. Hg os required. Condensers may be 
either barometric or surface type. For more than 
10 years, Elliott steam jet eyectors have proved 
themselves—again and be a simple and 
dependable method of maintaining low absolute 
pressures. Consult with the Elliot ejector spree ialist 
at the nearby district office about your re quirements, 


or write Elhott Company, Jeannette, Pennsylvania. 


SIMPLIFIED SCHEMATIC of THREE-STAGE EJECTOR 


FIRST-STAGE 


THIRD - STAGE USED 


EJECTOR eCTOR 
Vent |. To recover the 
heat of the steam 


cc A. 
after To recover the 
47 
condemate 
CONDENSER ONnDENSER 
elummate none 


Drom and at 
eshoust 


MAY BE OMITTED MAY BE OMITTED 


Ask for ENGINEERING DATA which 
covers the complete range of Elliot 
stleom jet ejectors including single 


stage, special corrosion-resisting, and 
vorious multi-stage types. 
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Cob Balancing 
INDICATOR- 
CONTROLLER 


Type RI 


For Measurement of 
Electrolytic Conductivity 


A COMPACT, self-balancing instru- 
ment, the RI Indicator-Controller is 
used for the measurement and con- 
trol of solution concentrations in 
industrial processes not requiring 
recording. The exceptional flexibil- 
ity of the instrument permits its 
use for any measurement of electro- 
lytic conductivity from the very 
highest resistance of pure water 
and condensed steam to the low 
resistance of concentrated solu- 
tions of acids, alkalis and salts 


FEATURES: 
@ True AC Wheatstone Bridge 
@ Large easily read scales 


(Continued from page 170) 


2) That the Administration draw up plans 
and procedures for a subsidization by the 
Government of students beginning in the 
Sophomore year of High School, who show an 
aptitude in the fields of science and engineer- 
ing, so that it will be possible for them to 
finish their education through college and, if 
especially qualified, into the graduate field. 
In return such persons on graduation would 
| work for the government for from 5 to 7 years 

in the armed services or in fields connected 
with our national security. (As | indicated eorl- 
ier, the lotest figures | have going back 2 
years indicate that the Soviet Union in one 
yeor graduated 50,000 scientists and engi- 
neers; 50,000 sub-scientists and sub-engineers, 
while the United States in thot same year 
graduated 28,000 scientists and engineers.) 
3) That the National Science Foundation 
|| should he expanded and given sufficient funds 
» so thot it would be possible for it to aid more 


scientists and s and thereby overcome, 
)| to a degree, our deficiency in those fields. 
| 4) That joint action in research and devel- 


opment be undertaken by U.S. and European 
scientists in the fields of thermonuclear energy 
| and ovter space. We have no monopoly on 
| seientific brains. Together, we and the scien- 
tists of Western Europe con accomplish much 
more, in ovr common interests, rather than in 
a continuation of the hit and miss, uncoordi- 
nated activities of the past or the present. 


New Association 
The missile industry is doing plenty 
of talking too—but not for publication. 


RESEARCH—FRONT PAGE NEWS 


At the Carlton Hotel in Washington 
on October 22, a group of about 70 
representatives of contractors and sub- 
contractors engaged in missile and 
missile nent manufacture unani- 
mously voted to file a certificate of 
incorporation for the nation’s first 
missile association. Its official name is 
Association of Missile & Rocket In- 
dustries, Inc. While the certificate of 
incorporation states that “the corpora- 
tion is not organized for profit,” its 
objective to lobby for legislation favor- 
able to the missile industry seems ob- 
vious. Chief complaint against exist- 
ing conditions was that the “need-to- 
know” ruling in the security system 
smothers fresh ideas and new produc 
tion sources. 

If the engineering and scientific so- 
cieties of this nation want to have a 
prominent part in the technological re 
suscitation of America, they will do 
well to formulate and present a unified 
program now. If not, the job will be 
done for them by those well versed in 
legislative techniques but poorly ac 
quainted with scientific philosophies. 
One thing seems certain—something 
big will be done for or to American 
technology during the coming session 
of Congress. 


ROTOSIL 


OPTOSIL 


@ Plug-ins for automatic or manual 
temperature compensation 

@ Self balancing, responds immediately 
to any change in solution conduc 
tivity 


@ Available as a multi-range instrument 


for laboratory use, replacing manual a 


balance bridges j 
Many types of control accessories 


available | 
@ 


AMERSIL service is keyed to your requirements. 
Here, at the primory source for fused quarts 
and silicoware of critical purity, several spe- 
cially developed production pr ore used 
—each providing an end product sited pre- 
cisely te certain types of fabrication and use. 

Delivery is prompt. Stonderd apporatus, crv- 
cibles, trays, cylindrical containers and tubing 
(up te 25° diam.) ere available for prompt 
service. Amersil engineers will be glod to assist 
in developing special equipment fer your re- 
quirements. Your inquiry is invited. *# * * 


(@ SEND FOR FUSED QUARTZ—FUSED SILICA DATA FILE 


AMERSIL 


PANY, INC. 


Send today for catalog covering 
complete line of conductivity 
cells and instruments. 


| 685 RAMSEY AVENUE © HILLSIDE 5S, NEW JERSEY 
| 


( A ARMM ) 


69 Commerce Road, Cedar Grove, Essex County, New jersey 
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RESEARCH—SMALL BUSINESS 


(Continued from page 170) how to analyze its technological as 
marketing needs before they can hop 


They employ 55 per cent of the work- 


ers and produce 50 pet cent ol the arch per se PRODUCTS you 
value added by manufacturing. Of all SHOULD KNOW 
Ng or sma 


them, 82 per cent have less than 50 


employee It will require a great deal 


More Meetings 


ot research to serve a market this size. 


ben 
and these companies are generally to Because small industry represet 
mall to do it themse!ves uch a large segment of our economy 
it is easy to understand why the Gov 
First—Know the Problem ernment takes such an interest in pro 
The second major fact to come out moting a healthy climate in which it 
ot the meeting was that the first thing can develop. But small busine the 
big business and the Government have meeting showed, is opposed to even 
to do is learn the real research prob the thought of Government guardian 
lems of small industry. While this hip. While there was general agree 
was acclaimed as one of the best or ment that more conferences should be 
ganized, best run, and most satisfac held on local, regional, and national 
tory big conferences ever held in levels, those present were anxious that 
Washington, there was a unanimity of these further exchanges of ideas b 
opinion on the need for fewer “inspit handled by business itself. The forma A combination Surge Bin and Feeder 
ing speeches” and more workshop tion Ot a non-profit business associa for continuous feeding of dry, damp 
was undoubtedly he tion has been suggested as the spor J to feed matoriats 
which give trouble when placed in a 
cause the experts” who had come t oring agency conventional bin of hopper 
teach small businessmen made the Executive Director of the Confer Produces a positive, uniform, metered 
speeches, while the small businessmen ence (©. L.. Jewett concluded at a post feed from pounds per minute to 100 
themselves did the talking in the work meeting interview, “This conference ae oe 
WRITE FOR DESCRIPTIVE 
hop sessions. And the small business evoked interest tar beyond that CATALOG No. 5607 
men talked sharply and to the point inticipated by most of us responsible 
The gist of their ideas was that the tor its organization and operation ! THE 
“experts” need to better understand im sure this is not the end—it is just PIULVE-SIZER 
the problems of small industry and the beginning.” 


A SIZE AND TYPE TO MEET 
YOUR REQUIREMENTS 


[FINE GRINDING 


>Dryers >Coolers >Ammoniators” 
>Granulators’_ 


Elevators 
» Conveyors 


CLOSE PARTICLE CONTROL 


Hiuilt in a wide range of sizes, the DehydrO- 
Mat Dryer, though comparable in price, 
performs conventional dryers of ami 


lar volume. Compact, it is easy to inatall 


in amnmum of apace The varying diam 


The PULVA 


high speed hammer mill design. tt is a 


Si i th imat 
eter cylinder regulates air and material IZER is e ultimate in 


velocities controls temperature drop 
and product retention time amsutes complete grinding unit for dustless 
gentle drying trouble free, continuous. controlled 
grinding 

WRITE FOR DESCRIPTIVE 


CATALOG Wo. 5510 
VISIT “OUR BOOTH Ne. 220” 


AT THE 
CHEMICAL SHOW — DECEMBER 2-6 


Renneburg Dehydr0-Mat Cooler 


This Counter-Current Cooler is similar 


inexternal appearance tothe DehydrO 
Mat Dryer but operates in a very dif- 
ferent manner. Among ite many out- 


standing features are 


1. Dustless Operation 
2. Large Capacity 
3. Compactness 


4. Positive Controlled Unloading 
Straight Shell Dryers and Coolers alse available Literature and infor mation on request 


Edw. Renneburg & Sons Co. 


2639 BOSTON STREET, BALTIMORE 24, MD. 
n the Manufacture and Development of Processing Equipment for over 80 years. 


Pioneers 
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Bren Renneburg Dehydr0-Mat Dryer apex 
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You are cordially invited 
to visit the Nerco-Niro 
booth at the Chem. Show 
where trained and 
experienced spray-drying 
engineers will be available 
at all times to discuss 
drying problems— 

with particular 

emphasis upon your 
special requirements 

as to materials 

and end product. 


JON 
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Dryers 


?. 
gineering & Resear 
Corporation 
Pine $t., New York 5,N 
Indianapolis 
Sen Francisco 

Montreal 


INSTITUTIONAL NEWS 
SAFETY INFORMATION 


(Continued from page 169) 


An enthusiastic group of 47 people 
from 31 different companies gathered 
and discussed the question, the writer 
presiding. The group almost unani- 
mously voted: 

(1) their desire to hold another such sym- 


posium at the September, 1958 A.I.Ch.E. 
meeting and yearly thereafter, 

(2) that minutes of this meeting should be 
circulated among the group and to other 
manufacturers not present, 

(3) that it was desirable to set up a com- 
munication “round robin’ so that critical in- 


| formation could be quickly disseminated and 


(4) that an agenda be prepared for the 
September, 1958 meeting by soliciting items 
from the group and then circulating a com- 
pleted agenda prior to the meeting. The mo- 
jority of those present offered their assistance 
toward this effort. 


The Symposium discussions covered 
the following subject 


Ammonia Plant Section 


1, Metal inspection of vessels and pip- 
ing—intervals and methods 

2. Dumping spent ammonia catalyst— 
oxidized or unoxidized, methods, pre- 
cautions 

3. Compressors—tail rod protectors, in- 
spection of rods 

4. Welding and burning—rules and 
precautions 

5. Nitriding problems—carbon steel, 
chrome and chrome nickel alloys. 

6. Handling anhydrous ammonia—hose, 
hose couplings, velocity checks, additional 
pressuring of tank cars and trucks with 
mitrogen 

7. Safety equipment—masks, _ suits, 
showers, deluge devices 

Topics were introduced by Messrs. 
King (Sohio), Maune (Mississippi River 
Chemical Company) and Walton (Atlan- 
tic Refining). 

Aw Plant Section 

1. Air intake location—method of de- 
termining, use of wind instruments 

2. Removal of particulate matter at air 
intakes—necessity, degree required, de- 
vices 

3. Permissible levels of hydrocarbons 
at air inlet, in vaporizer 

4. Permissible level in vaporizer of 
contaminants—acetylenes, nitrogen ox- 
ides, ozone 

5. Analysis by instrumentation—acetyl- 
ene, total hydrocarbons, MSA analysis, 
Air Products analyzer, mass spectrometer, 
gas chiomatography 

6. Lubrication—reciprocating compres- 
sors, expanders, synthetic lubes, oil re- 
moval devices 

7. Silica gel adsorbers and prefilters 
specifications of gel, on-stream time, life, 
minimum regeneration temperature, ad- 
vantage of prefilters 

8. Frequency and methods of cleanouts 

oil, contaminants, dirt 

9. Metal inspection—intervals, methods 

10. Shutdown procedures—holding li- 
quid, equipment for handling drop-out. 


| 
| 
Make a Date 
wit | 
~~~ 
| 
| SHOW 
V 


11. Desirability of industry sponsored 
project on catalytic oxidation of air in 
take 

Topics were introduced by Messrs 
Cochrane (Sun), Chubb (Atlantic Re- 
fining), Himmelburger (Air Prod- 
ucts), Martin (Spencer), Kerry 
(American Air Liquide), and Holstein 
(Atlant Refining ) Dr. Karwat 
(Linde Eisenmachinen) presented a 
considerable amount of data 


Norton H. Walton 
Atlantic Refining Co., Philadelphia, Pa 


INTERNATIONAL CRITICAL 
TABLES TO BE REVISED; 
NEW DIRECTOR APPOINTED 


Guy Waddington has been appointed 
Director of the Office of Critical 
Tables, Division of Chemistry and 
Chemical Technology, National Re 
search Council, as the program to 


study and make improvements in the 
now obsolescent International Critical 
Tables gets underway 

Since the publication of the Interna 
tional Critical Tables (1926-33) there 
has been a profound increase in the 


amount of numerical data of value to 
research Many new and important 
areas are not covered by the Tables at 
all. While efforts have been made, and 
are being made, to gather all the new 
material in one place, the efforts have 
lacked direction and coordination. To 
this end the Academy-Research Coun 


cil established the Office of Critical 
Tables (1955) which made a study 
and recommended a full program to 
revise the tables 


RuPT 
More than thirty American engi- 


neering and scientific societies are 


completing plans for the 4th Nu- a 
clear Engineering and Science Con- a 


ference to be held at the Chicago 
International An phitheatre in March, 
1958, under A.I.Ch.F management 
Technical sessior (at least 200 pa 


pers) will cover all aspects of non 
military nuclear technology. ranging 


from reactor physi to fuel element 


development and chemical re proce 

ing. Added attractions at Chicago will 

be the Atomic Energy Management HIGH TEMPERATURE DISK 
Conference, sponsored by NICB and 


AIF, and the annual Atomiaur, or 
ganized by AIF. The advance pro 
gram will be available i January 
should be requested from any partici 


pating society or from Secretary, 


Engineers Joint Council, 29 West 39tl VACUUM DISK 
St., New York 18, N. Y. Included in 
the advance program will be an order 
form for preprints of papers to be de 
livered at the Congress. These pre 
print will be available well in ad 
vance of the Congre it nominal 
cost 31911 


RUPTURE DISK 


Accurate to + 5% of Rated Burst... Burst characteristics 
independent of temperature changes . .. Studies to date 
indicate No Fatigue Failure . . . Can be used at 75% 
of Rated Burst ... Operational Temperatures to 650°F. 
permitted . . . Unaffected by action of practically all 
corrosives, except a few strong oxidizing agents. 


IMPERVITE impervious graphite 
Rupture Disks are a new idea in fran- 
gibles. In addition to their other ad- 
vantages, they provide almost 100% 
breakout of pressure membrane to 
allow full vent opening for safe 
escape of excess pressure And 
because IMPERVITE Rupture Disks 
can be used at 75% of rated burst, 
they reduce the required differential 
between pressure vessel design and 
rupture disk burst pressure. Also, 
IMPERVITE Rupture Disks permit a 


smaller and less expensive inventory 


IMPERVITE Rupture Disks are avail- 

able for use with gas or liquid. They 

are furnished in diameters from 2” to 

24” for pressures from full vacuum to 

250 psi at temperatures to 650 F., with 
t 


a tolerance of +5% of rated burst 
SEE US AT THE SHOW—BOOTH 131 


Get full information now, for simpler, LS / 


more dependable, lower cost protec 
tion of your pressured systems. Ask 
for Catalog No. 315 


an exclusive development of Falls industries 


INDUSTRIES, INC. 


\PHONE Churchill TELETYPE. SOLON ¥-790 
AURORA ROAD e SOLON. OHIO 
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This 


BISHOP TYBING 


Can Take it! 


SALARIES OF ENGINEERING TEACHERS 


new study made by the Amer- 
ican Society for Engineering Edvu- 
cation using figures originally 
gathered by EJC reveals: 

* The average engineering 
teacher in American colleges and 
universities makes about $550 a 
month in salary. 

* 80% of engineering teachers 
earn income outside their salaries, 
usually from consulting. 

* Nature of the institution, re- 
gion, and some other factors affect 
the teacher's earnings and salary. 


average 
leges and universities in this country 
alary of $6,634 a year. But 
he adds consulting and other engineer 
ing work to bring his total annual 


new survey showed that the 
engineering teacher in col 


earns a 


earnings up to $8,862 

Iie earns more if he teaches in a 
private school than if he works in a 
publicly supported school, and he earns 
more on the Pacific Coast than in any 
other part of the country. 

The figures are for the year 1956, 
are based on a sample of 4,206 engi 
neering teachers, most of whom were 
originally surveyed by EJC. As a per 
centage of all engineering teachers, 
the 4,206 are about 35% if the defini- 


BROOKS LEADERSHIP 


achieved by design 


tion of engineering teacher used by 
EJC is considered ( EJ‘ 
12,000 engineers who are 
institutions 


used a figure 
of about 
teaching in accredited 
whether or not these teachers were ex- 
engaged in teaching engi- 


'f ASEE’s figures are used, 


clusively 
neering ) 
the percentage of teachers responding 
is 44% since ASEE used only teachers 
engaged in teaching engineering sub- 
jects and came up with a total of 
about 9,500 in all accredited institu- 
tions, 


Range by Rank, Outside Income 

The survey found that the average 
salaries for young engineers serving 
as instructors range from $4,214 in 
public institutions to $4,374 in private 
heads 
$9,893, 


Department salaries 
$9,117 and 
tively. (See graph.) 

Of the teachers surveyed, 80% re 
ported income beyond their teaching 


| hools 


aveTagpe respec 


salaries. This income came trom var 
ious aspects of the direct practice of 
engineering. Instructors earned an 
average of over $1,000 annually, and 
professors earned from $2,346 (public 
schools) to $4,716 ( privat chools ). 
On the average, teachers in public in 
earnings ot 


stitutions had outside 


NOW. ee new standardization permits 


of BROOKS ROTAMETERS 


A new interchangeable float de- 
sign developed by Brooks brings 
new simplicity to rotameter in- 
strumentation 

Now you can use the same 
basic metering float for flow in- 
dication transmission . . 
alarm signalling. Now you can 
reduce spare part inventories and 


still have broad coverage of flow 
ranges 

And now you can have one- 
day shipment of most Brooks 
rotameter models from local de- 
livery points 


For more information, send 
today for Bulletin 110. 


Stainless Steel Products Division, Malvern, Pa 


BROOKS ROTAMETER COMPANY 


1157 C STREET, 
LANSDALE, PA. 
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fp 
rocket and missile manufacturers are | 
ance to oxidation, wes 
on your newt order. - 
MANUFACTURERS OF: Seamless ond 4 
is Tubing (.008” to 1” OD), Mechanical, 
Capillary, hypodermic, Aircraft, Nickel 
and Nickel Alloy Tubing (up to .625” “\% 
OD), Tubvlor Fabricated Parts, Glows. ay 
f \ | J 
: 


ENGINEERING TEACHERS 


(Continued from previous page ) 


#12,000p E R 
| BASIC TEALHING SALARY ‘ ¥ 


| 


vare 


910,0007 


FILTER 


$6,000 
$7. 
vol PRESSES 
2, 


WHERE FREEDOM FROM BACTERIA OFFER 
AND ORGANIC MATTER IMPORTANT 
iS A MUST IMPROVEMENTS TO 


BARNSTEAD DISTILLED WATER 


INSTRUCTOR 
ASSOC. PaOF 
PROFESSOR 
LECTURER 


ASST PROF. 


Heated Water Still illustrated produces ing teachers by rank in public and private 
30 gallons per hour of pure distilled colleges and universities, 1956 
water. This mode! features the Barnstead D 
Spanish Prison Baffle within the evapora- $2,333, and those in private imstitu : : 
tor for complete removal of pyrogens. It tions $3,634 Thus both annual im : y re | U R ; 
areas, Ideal for larger laboratories and | higher in privately supported institu PR OD U CTION 
production work where freedom from | tions than in public institution v 


is suited to either hard or soft water comes and basic teaching salaries are 
bacteria and organic matter is important cording to ASEI urvey 


The Barnstead Model SMQ-30 Steam — annyol average teaching salaries of engineer 


REDUCE OPERATING COSTS, 
Regional Differences 


Basic engineering teaching salaries and IMPROVE 


vary somewhat acro the nation 
Averages im public institutions range & PRODUCT 
from a low of $4,086 in the Mountain 

States to SO.R86 in the Midwest, and : 
in private institutions from a low ol : QUALITY 
$5,133 in the Mountai tate to 

$7,613 on the Pacific Coast. But with 


PURITY AND UNIFORMITY 


the exception of the rel vely 


Mountam State ' is not much 


AUTOMATICALLY come ho AT 


aveTape 


All Barnstead Stills can be furnished with 
full automatic controls for self-starting, , 
self-stopping, and self-flushing. No man 319 


4 his Dan ‘ 
ual attention whatsoever is required; the 4 ] STS 
automatic controls start Still when stor ha 
age tank level is low, stop the Still when 
the tank is full and flush sediment from 
the evaporator once every four hours The salary survey is only a part of 
during operation the ASEE project which ts being con Get all the facts 
NEW LITERATURE: write for Demin. ‘ducted under a grant trom National in and 
eralizer Catalog #127 and Barnstead Science Foundation and some smaller Ay - 


Water Still Catalog “G”" grants from private institutions, Main for complete information end 
tree copy of the Sperry Fil 


Overall Study 


yoal of the tudy 1 how t nerease tretien Coteleg 


arnstea the supply ol compete t teacher ter 

Beal nstead engineering college ind the Commit D. R. SPERRY & COMPANY 
. tee involved is concerned with way Batavia, Illinois 

Boston WEW YORK CLEVELAND and means of making careers in engi 

jamaica Kingsbridge ACademy Sales Representatives: 


neering education competitive in term George Tarbox, 808 Nepperhan Ave 


cmicaco PHILADELPHIA LOS ANGELES of total rewards and satisfaction Yonkers, New York; 8. M. Pithashy, 833 Mer 
6.0588 61796 19373 The figures in this survey are for chants Ex. Bidg.,, San Francisco, California 


JOHNSON CITY SAN FRANCISCO and the Committee states that Alidredge & McCabe, 647 £ Ave 
3113 TEmpiebar 6 5863 Denver, Coloredo; Texas Chemical Engineer 
2-539! there already growing evidence mg Ce., 410! Sen Jacinto, Houston, Texas 

} are improving i ollewe 
82 Lanesville Terrace, Boston 31, Mass that salaries are improving in college See SPERRY at Booth #1362, 26th Exposition 


FIRST IN PURE WATER SINCE 1878 = *tiroughout the country of Chem. industries, Dec. 246, 1957 
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FUTURE MEETINGS 


@ HOUSTON, TEXAS 

November 20 and 21, 1957. Shamrock Hilton 

Hotel. Joint Meeting of Commercial Chemical 
Development Association and Chemical Mar- 

ket Research Association. Theme of meeting 

will be “The Gulf Coast Chemical Industry 

in 1965—a Forecast.” 


@ CHICAGO, ILL 

December 8-11, 1957. Conrad Hilton Hotel 
Annual Meeting, A.|.Ch.E. The complete pro- 
gram was published in the October issue 
For last-minute developments and pictures of 
those presenting papers at the meeting, see 
pege 162 


@ 1958 MEETINGS 

e@ Chicago, Ill., March 17-21, 1958. 

1958 Nuclear Congress. Managed by A.1.Ch.E. 
Coordinated by E.J.C. Will include: 4th Nuclear 
Engineering and Science Conference, 4th In 
ternational Atomic Exposition, 6th Atomic 
Energy in Industry Conference, 6th Hot Labo- 
ratories and Equipment Conference, and the 
American Power Conference 


Scale-controlied Tubular F-22’s @ Montreal, Canada, April 20-23, 1958 
handling pharmaceuticals Sheraton-Royal Hotel. Joint 
Conference. CHAIRMAN: Kenneth 


74 Beatty, North Carolina State College, Raleigh, 
University, Montreal. Chemical Engineering 
a ca ow al 

Aspects of Heavy Water Power Reactors— 
Booth 93 — Ist. Floor Vibra-Flow CHAIRMAN: Donald Stuart, Evaluation Section, 


Civilian Power Reactors Branch, A.E.C., Wash 


ington 25, D. C. CO-CHAIRMAN: W. M 
Campbell, Canadian A.E.C. Chemical Engi- 
neering Methods in Mineral Processing— 


Smooth, even bulk materials flow, with variable control ‘AN | A& Roe Int Minerals 

and Chemical Corp., Chicago 6, Ill, CO- 
CHAIRMAN—F. A. Forward, University of 
British Columbia, Oepartment of Mining 


Match the capacity of your processing equipment—elimi- 


nate erratic underfeed and overfeed—smooth out production C, 
cycles | chanics—CHAIRMAN: S. G. Mason, Dept. of 


SYNTRON “Vibra-Flow” Vibratory Feeders fill the gap Chemistry, sore neg meee P. Q. Noise 
between storage and processing. They provide a smooth, in the Chomicel tadusty—CHAIRMAN: G. 
> | Thiessen, Physics Division, National Research 
even flow of bulk materials—hot or cold, dry or damp, Council, Ottawa, Ontario. Chemical Engineer- 
from powders to chunks—to mixers, batchers, driers, cool- ing Technology in the Pulp and Paper Indus- 
ing and other types of processing equipment. And, what is try—CHAIRMAN: L. R. Thiesmayer, Pulp and 
Paper Research Institute of Canada, 3420 Univ. 

most important, the flow rate is instantly adjustable, trom 
St., Montreel, P. Q. Future Sources of Energy 
minimum to maximum to meet production schedule CHAIRMAN: J. W. Hodgins, Director of En- 
changes. gineering Studies, tiamilton College, McMaster 
Investigate the production possibilities obtainable with 
SYNTRON Vibratory Feeders in your operation, Send A. Co. 205 
us the details of your problem—our application engineers Ave., New York 17, N. Y. High Temperature 
will be glad to submit recommendations. Materials for Jets and Rockets CHAIRMAN 
4 Charles Marsel, New York University, New 
Available in or Hydraulic powered units York, N. Y. Statistics in Chemical Engineering 
Builders of quality equipment for more than « Quarter-Century. —CHAIRMAN: J. C. Whitwell, Princeton Uni- 
versity, Princeton, N. J. General Papers (2 


| sessions)—CANADIAN CHAIRMAN (pro tem): 

McGill Univ Montreal, P. AMERICAN 

HOPPER LEVEL PACKERS AND FLOW CONTROL | CHAIRMAN: H. Donnelly, Wayne University, 
SWITCHES VALVES Detroit, Mich. Special panel discussion (Sun- 


day afternoon, April 20, 1958)—Chemical 
Engineering Education in the United States 
and in Canada—MODERATOR: W. G. Whit- 
man, Dept. of Chemical Engineering, M.1.T., 
Cambridge, Mass. 
@ Namur, Belgium, June 10-13, 1958. First 
International Congress on Vacuum Techniques, 
: sponsored by Commissariat General of the 
° Belgian Government with the Brussels 1958 
International and Universal Exhibition. 
Write for complete catalog data = FREE ‘ ° : Further information from Professor E. Thomes, 


c/o CSN/ERM, 30, Avenue de la Renaissance, 


SYNTRON COMPANY Brussels 4, Belgivm 


116 Lexi Avenue ; @ Berkeley, California, June 19-21, 1958. 
onrngton — Homer City, Penna, Dwinelle Hall, University of California. 1958 
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VIBRATORY FEEDERS 
4 
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Heat Transfer and Fluid Mechanics Institute. 
Sponsored by Calif. institute of Tech., Stanford 
Univ., University of Calif., Univ. of Sante 
Clara, Univ. of Southern Calif., A.1.Ch.E., 
Amer. Rocket Society, A.S.M.E., Amer. Society 
of Refrigerating Engineers, Institute of 
Aeronautical Sciences, Society of Automotive 
Engineers. Papers invited on fundamental as- 
pects of heat transfer and fluid mechanics. 
Titles and abstracts to be submitted by No- 
vember |, 1957. General Chairman: A. K. 
Oppenheim, Mechanical Engineering, Univ. of 
Calif., Berkely, Calif 


@ Philadelphis, Pa. June 22-27, 1958 
Bellevue-Stratford Hotel. A.l.Ch.E. Fiftieth 
Anniversary Meeting CHAIRMAN: Roy 
Kinckiner, DuPont, Wilmington, Del. Theme 
for program is: A Look to the Future. All sym- 
posie and papers are being planned in ac- 
cordance with this theme. Fluid Mechanics, 
Heat and Mass Transfer—Orgenizer: C. R. 
Wilke. What Does the Future Hold? —Or- 
ganizer: William J. Borns, Socony Vacuum 
Oil Co., Paulsboro, N. J. 


August 18-21, 1958. A.JChE-ASME. 
Heat Transfer Conference. CHAIRMAN: A. S. 
Foust, Dept. of Chem. Eng., tehigh University, 
Bethlehem, Pa. 


@ Salt Lake City, Utah, Sept. 21-24, 1958 
A.1.Ch.E. Nat'l. Meeting. CHAIRMAN: E. B. 
Christiansen, Dept. of Chem Eng., Bidg. 
437, Univ. of Utah, Salt Lake City. Air 
Pollution—CHAIRMAN: W. L. Faith, Ailjr 
Pollution Foundation, 704 S. Spring 
St., los Angeles 14, California. What's 
New in Liquid Metals Technology—CHAIR- 
MAN: Marshall Sittig, American Lithium Insti- 
tute, Inc., P.O. Box 549, Princeton, N. J 
Crystallization—ORGANIZER: C. S. Grove, Jr., 
Director of Engineering, Syracuse Univ. Re- 
search Institute, Syracuse 10, N. Y. Foams 
and Froths—ORGANIZER: J. Louis York, Dept. 
of Chemical Engineering, Univ. of Mich., Ann 
Arbor, Mich. Ethylene—ORGANIZER: Her- 
mann C. Schutt, 201 Devonshire Street, Boston, 
Mass 


@ Cincinnati, Ohio, December 7-10, 1958. 
Netherland Plaza Hotel. A.|.Ch.E. Annual Meet- 
Ing. TECHNICAL PROGRAM CHAIRMAN: A. C. 
Brown, Emery Industries, Inc., June & Long 
Streets, !vorydale, Ohio. Liquid Pollution- 
C. Fred Gurnham, Dept. of Chem. Eng., Mich- 
igan State U., East Lansing, Michigan. Distille- 
tion—CHAIRMAN: W. C. Schreiner, M. W. Kel- 
legg Co., 711 Third Ave., New York 17, N. Y 
High-Speed and Timetapse Photography in 
Chemical Engineering—CHAIRMAN: J. W. 
Westwater, William Albert Noyes Laboratory, 
Univ. of Illinois, Urbane, Ill. Kinetics & Rate 
Processes CHAIRMAN: H. E. Hoelscher, Dept 
of Chem. Eng., John Hopkins Univ., Baltimore 
18, Md. New Approaches for Commercial 
Chemical Development—CHAIRMAN: H. 
Wessel, Monsanto Chemical Co., 1700 South 
Second Street, St. Louis, Mo. Reprocessing of 
Fluid Reactor Fuels—CHAIRMAT!: O. E. Dwyer, 
Chemical Engineering Division, Brookhaven 
National Laboratory, Upton, L. |, N. Y. The 
Application of Computers to Heat and Mass 
Transfer Problems—CHAIRMAN: J. M. Smith, 
Northwestern Univ., Evanston, Ill. low Tem 
perature Processing—CHAIRMAN: C. McKinley, 
Air Products, Inc., Allentown, Pa. Applied 
Heat Transfer—-CHAIRMAN: Not yet ap- 
pointed. Scale-up from Pilot Plant to Plant 
CHAIRMAN: D. B. Coghlan, Foote Research 
and Development Laboratories, Berwyn, Pa 
CO-CHAIRMAN Schulze, DuPont, 
Chambers Works, Jackson Labs., Penns Grove, 
N. J 
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high performance 
burst discs for 


the Process Industries 


Accurate, reliable, economical. 


A high density, fine grain graphite enables the New ‘‘ Del 


anium’’ Graphite Burst Dises to resist 10,000 eveles at 75% 
of rated burst pressure and still fail within the *5°. burst 
tolerance required by the ASME code 

Replaceable graphite dises are easily inserted in the re 
usable carbon holder at a fraction of the cost of a complete 
assembly 

Pressure ratings and sizes of dises are stamped on external 
dise ‘‘ears’’ and are readily visible, even when installed 

Sizes to burst pressure ratings 5 to 75 pag. Larges 
sizes on request. Immediate delivery from stock on stand 


ard sizes and ratings. Write for additional data and prices 


graphite Block-Type 


Heat Exchangers, condensers 


and evaporators 


Sixteen models, 4 aq. ft. to 200 aq. ft. of heat 
transfer area in single graphite blocks no fragile 
tubes cover a wide range f corrosive applica 
tions No floating heads, no packing, no gaskets 
between flow streams. Pressures up to 200 psig 
Write for descriptive bulletin today 


DELANIUM GRAPHITE COMPANY 


134 Elmora Avenue, Elizabeth, New Jersey 


“Delanium” is the registered trademark of 


POWELL DUFFRYN CARBON PRODUCTS, LTD) @ HAYES, ENGLAND 
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R EG EN ER ATIO N OF Conrad Hilton Hotel (arrow, left) is meeting headquarters for the December 8-11 Annual Meeting 
10 N = E x Cc H A N G E R 5 of AI.Ch.E. See late news developments and authors’ pix on page 162 


wat 
a One form of the @ 1359 MEETINGS will be welcomed with open arms. ideas 


new COUNTER. @ Kansas City, Mo., May 10-13, 1959. TECH- should be sent to E. R. Smoley, Asst. Program 
OW matted of NICAL PROGRAM CHAIRMAN: Fred Kurata, = Chairman, A1.Ch.E., Lummus Co., 385 Madi- 
ner 
“4  ——, Water ede Chemical Engineering Dept., Univ. of Kansas, son Ave., New York 17, N. Y 
“barrier” to Lawrence, Kansas. 
7 HNICAL PROGRAM CHAIRMAN: C. R. UNSCH LED PO 
Wilke, Division of Chemical Engineering, Univ. eDU SYM SIA 
of California, Berkeley, Calif. Correspondence on proposed papers is in- 
vited. Address communications to the Pro- 
; Ss re) Ss gram Chairman listed with each symposium 
below. 
The Roundtable Discussions held at recent e Centrifugation: James Oo. Maloney, Dept. 
A.1.Ch.£. National Meetings have enjoyed such of Chem. Eng., U. of Kansas, Lawrence, 
ACID wide popularity that the Program Committee Kans. The theory and quantitative aspects of 
has decided to emphasize this type of get- centrifugation. 
together at other meetings in the near future. @ Size Reduction: Edgar |. Piret, Chem. Eng. 
Suggestions for topics are needed badly and Dept., U. of Minnesota, Minneapolis 14, Minn 


* "“COUNTERFLOW™ is the trode mork of Minoks 
Woter Treatment Compeony equipment vtilizing 
distinctly new principle of regeneration. Pat. pending. 


? 
@ lon leakage is reduced to about 1/3 
of the amount common to conven- lee, 


tional regeneration techniques. 


@ There is an increase of approxi- 


mately 10°) in cation resin capacity, 


Complete rectification 
“packages” for operation 
of electrolytic cells... 


GERMANIUM RECTIFIERS 


kw — any rating up to 30,000 Kw 
(or higher) 


voltage ~o rating up to 400 
ts 


with no increase in amount of acid 


regenerant, 


@ Removal of organics from the resin 


in 


@ The possibility of calcium sulfate 


precipitation is decreased, permit- 


ting single-stage regeneration 


@ Rinse water requirements are re- 


duc od, 


@ in systems using a two-bed de- 


ionizer ahead of a mixed-bed unit, 


ions can be removed more complete- 


ly in the more effic iently regener- 


ated two-bed unit, thereby reducing 
the load on the mixed-bed unit. | 


(or higher) 
Present users of “COUNTERFLOW” are | 
enjoying IMPROVED purity of effluent at | efficiency — up to 96% 


LOWER cost of regenerant materials, One | 
power plant, for example, is saving $16,000 | 
a year on acid alone since converting existing 

de-tonizers to COUNTERELOW design. 


ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 
Rockford, ill. 


NEW YORK OFFICE, 141 E. 44th St, New York 17, NY. 
CANADIAN DIST. Pumps & Softeners, Lid, London, Ont 


on request See our Exhibit at 
the 26th Exposition ot 
Chemical foductries 


Dec. 2-6, Booth 985. 


Rectifier Division 


SEb-REX CORPORATION 


NUTLEY 10, NEW JERSEY (Offices, Detroit, Chicogo, Los Angeles 
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@ Filtration & Centrifugation: Horace Hinds 
Jr., Basic Vegetable Prod. Co., Vacaville, Calif 
@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M 
Boyd, 315 Ridge Ave., Clarendon Hills, Iii. 

@ Dry Classification of Solids: D. W. Oakley 
Metal & Thermit Corp., Carteret, N. J. 

@ Education of Chemical Engineers: F. M 
Tiller, Dean of Eng., University of Houston, 
Culien Bivd., Houston 4, Texas. 

@ The Threatened imbalance Between Chior 
ino and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E 
45th St., New York City 17 

@ Start-Up of New Chemical Plants: M. | 
Nadler, Du Pont, Wilmington, Del. 


ec ters in Opti Design of Process | EASTERN 


Equipment: Chen-Jung Huang, Dept. of Chem 


— of Houston, Cullen Bivd., Houston PO RTABLE 
@ Financing for the Chemical Industry: Ber- MIXERS 


nerd Stott, First National City Bank of New 
York City, New York, N. Y. 
@ Chemical Engineers in Chemical Industry 
Management: T. P. Forbath, American Cyane- 
mid Co., 488 Madison Ave., New York, N. Y Mixers can be quickly shifted from task 
. to task to allow one mixer to serve 

@ Welsing on tho seb for John For complete portable mixer 
Happel, Dept. of Chem. Eng., N. Y. Univer many needs. heheonsatl weite fer 
sity, University Heights, New York 53, N. Y 

y y 9 Available from 1/20 to 5 H.-P. Eastern Bulletin §20-D 
@ Alternate Energy Sources: Henry F. Nolt with a variety of speeds and 
ing, Standard Oil Co., Whiting, Ind motor enclosures, your small 
@ Thermodynamics of Phase-Equilibria: £ + investment in an Eastern 


Amick, Dept. of Chemical Engineering tabl : 
Columbia Univ., N. Y. Portable quickly pays for 


itself f ed 
@ Properties of Liquids: S E. Isakoff, Engi INDUSTRIES, INC. 


neering Research Laboratory, Du Pont, Wil are infrequent end varied. Regent St., E. Norwalk, Conn 
See you at the Chem. = , 


mington, Del 
Show—Booth 1275 


Portable mixers provide the thrifty answer to 
many mixing problems. Versatile Eastern 


@ Preparation of Catalytic Cracking Charge 
Stocks and Quality Criteria Therefor: Wheaton 
W. Kraft, Lummus Co., 385 Madison Ave 
New York 17, N. Y. 


Accident Insurance 


JUST ONE LOW-COST 
Submitting Papers PREMIUM FOR LIFE— 


Procedure to be followed is, in brief: 
1—Obtain four copies of “Proposal to pre A Babbitt Sprocket Rim 


sent a paper before the A.I.Ch.E.,” plus one 
copy of “Guide to Authors” from Secretary Think of 
A.A.Ch.E., 25 West 45th St., New York 3¢ 
N.Y 

2—Send one copy of completed form te 
Technical Program Chairman for meeting se 
lected from above list 


3—Send another copy to Mr. E. R. Smoley Adjustable 
The Lummus Co., 385 Madison Ave., New York 
17, N. Y. (Asst. Program Comm. chairman) P R Cc E T M 
4—Send third copy to Editor, Chemical with Chain Guide 
Engineering Progress, 25 West 45th St., New 
York 36, N. Y. Paper will automatically be © Eliminate dongerous cotwolks, lodders, 
considered for possible publication in A.I.Ch.E bolconies, boxes, stools, etc 
Journal © Prevent accidents, protect personnel 
© Reoth inaccessible areas easily 
© Operate every valve from plant floor 
® Eosy to install ond operote 
® No maintenonce, first cost, only cost 
6—Prepare five copies of manuscript. Send © Easy instructions with each unit 


one copy each to Symposium chairman, Tech © Packed, completely assembled, one to o carton 
nical Program chairman, or both copies to : 


AUTHOR INFORMATION 


5—If desired to present paper in a selected 
symposium, send fourth copy to chairman of 
the symposium 


© Fits ony size valve wheel 

latter if no symposium is involved. Other © Your supplier corries complete stock 

three copies should be sent to Editor, C.E.P © Write for new descriptive Catalog sheet ond prices 
Presentation at neeting offers no guarantee 

of acceptance for publication 


DEADLINES i ‘SPECIALTY co. 


Papers intended for presentation at 4 ‘ 
meeting should be submitted not later than a 
6 BABBITT SQUARE, NEW BEDFORD, MASS. USA 


four months before the meeting 
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News of the Field 


FROM LOCAL SECTIONS 


TRAINING RUSSIAN 
ENGINEERS 


The Soviet engineer is a well- 
trained, specially-selected technolo- 
gist with a preferentiai position in 
his country. The Soviet is turning 
out a lot of them, uses them to gain 
influence abroad and to make the 
scientific advances the USSR wants 
for propaganda purposes in the 
cold war. 

Ihe September meeting of the EI 
Dorado Section (G. D. Rucker) heard 
a first-hand report from D. M. Boyd, 
Jr., on the training and position of 


the Soviet engineer Boyd went to 

the USSR in the summer of 1956 
In the Soviet Union, engineering 

graduates are paid about five time 


as much as truck drivers, and the 
president of an engineering college 
is on the ime level as the president 
of a utility company 

Each year some 86,000 engineers 
are produced, according to Boyd, as 
compared with 23,000 a year in the 
United State Whether or not the 
definition of “engineer” is the same 


in both countries is not certain 


ELECTRONIC CONTROLLED 


LABORATORY STIRRER 


WITH SPECIAL BODINE MOTOR 
and Thyratron Tube Contro/ 


Prospective engineering students are 
given an examination which includes 


aptitude tests, and the state then 
picks the ones who will be sent to 
engineering school [he state starts 


about five times the number it intends 
to graduate and culls them down as 
the education progresses, much as hap- 
pens in the U. S. but on a less volun- 
Students 
are paid to go to school just as if they 


tary and haphazard basis 


vere working on a job 

Ihe Soviet Government, accor« ing 
to Boyd, seems to recognize the dan- 
ger of educating the people too much 
and tries to overcome this by giving 
the educated special preferential treat 
ment 

(One of the Soviet Vays of using 
their engineers is to send them abroad 
to aid the people of foreign countries 
ind thu gain a foothold in such coun 
tri 

Some problems of the Soviet engi 
neer are those of estate and family 
position. The Soviet engineer has no 
personal estate. If he should die or 
fall from favor, his family will be 
left with nothing, according to Boyd, 
and he cannot guarantee his children 
ill based on the 


competitive examinations 


an education—that 


As an example of the lead the Soviet 
has over us in many engineering fields 


tovd cited the proce control engi 


Direct and gear drive in one fully 
enclosed ball bearing motor. Variable 
Speed at full torque. 1/50 HP. motor 
Can be run in either direction 

The speed on direct drive ranges 
from 400 rpm to 5000 rpm in stepless 
control, The speed of gear-driven 
shalt is 1/18 the direct or armature 


laboratory support stand 


rectifier tubes 


For Data Write Dept. IS—6 


Also in stock at our 
Midwestern Division, 
Louisville, Ky. 


182 e 


Starting torque on armature is 32 in ounces 
May also be used to drive constant speed 
devices. Stirrer can be attached to ordinary 


STIRRER—Motor is driven by a phase shift 
Thyratron Tube controlled rectifier, 
converts the alternating current of the mains 
to direct current. Field and armature 
motor are fed separately by two—2050 gas 


Price $88.00 


which 


CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol. 53, No. 11) 


neer, a field somewhere between the 
chemical engineer and the electronic 
engineer. We graduate some 200 proc- 
ess control engineers a year. The 
Soviet graduates about 5,000 a year. 


FUELS NEW AND OLD, 
NUCLEAR ENGINEERING, 
RESEARCH, ARE AMONG 
LOCAL SECTION SUBJECTS 


The new high-energy fuels took 
the spotlight at the October meeting ot 
the Pittsburgh Section (/. Frumer- 
man) as D. K. Eads, evaluation en- 
gineer in Callery Chemical’s Research 
and Development Division, described 
the rapid development of the boron 
fuels and chemicals. It has been less 
than ten years since the first contract 
was made to produce several pounds 
of diborane for the Office of Naval 
Research to the present program in- 
volving the construction of multi- 
million dollar plants by Callery and 
Olin Mathieson to produce the fuels. 
From this program, in addition to 
fuels, have come many new com- 
pounds—powerful reducing agents, 
polymerization catalysts, fire extin- 
guishing agents, and fungicides 

Turning to the entire field of en- 
ergy sources, B. F. Dodge told the 
September meeting of the New Haven 
Section (//. Borsvold) that although 
there are abundant fossil fuels, they 
will probably be near exhaustion be- 
fore the year 2050. Fossil fuels are 
prime examples of non-renewable 
fuels, and there is no doubt that they 
will someday run out. Several experi 
ments with renewable sources of en- 
ergy were pointed out by Dodge: a 
5,000-kw. wind-powered generator; a 
French development to use the tem 
perature differences of the sea with 
a heat pump; the use of tides; and 
a sun house in Massachusetts heated 
by solar energy In Dodge's view, 
future space-heating requirements will 
be met primarily with solar energy 
while industrial power will be derived 
primarily from nuclear fuel 

Still in the area of fuels, P. F. 
Swanson, M. W. Kellogg Co., pre- 
dicted at the September meeting of the 
New York Section that the inten- 
sity of oil refining will be stepped up 
sharply in the U. S. during the next 
few years. Probably the greatest boost 
in the oil processing industries will 
come from expansion outside the U. S., 
and in the next ten years refining 
Accord- 
ing to studies made by Kellogg, the 


capacity abroad will double 


total free world expansion will be 
around 10 million barrels a day, which 


(Continued on page 184) 
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7 \ ACE GLASS INCORPORATED 
| / one 
Specialists Co Industry and Research 


when is a 
filter truly a 
batch filter? 


That's exactly what these PF Filters are 
equipped to do. Especially designed for large 
and small batch filtering operations, they can 
be profitably utilized in continuous processes 
which involve a wide variety of liquid and solid 
separations. Processors who change products, 
formula and treatment will find that PF Batch 
Recovery Filters provide multiple advantages. 
THERE'S NO WASTE — NO NEED FOR STORAGE! 
Featuring separately piped recovery leaves, PF 
Batch Filters are outfitted to handle unfiltered 
residue remaining in the tank at the end of the 
regular filtration cycle. The residue is filtered 
via blow-down rapidly down to practically the 
last drop in approximately the same time it 
would take to blow it back to a storage area... 
and with less loss of residue. 

AND WHEN IT COMES TO PRODUCTIVITY ... You 


can count on a PF Filter to boost your output 


4 +6 


() 


VERTICAL LEAP FILTERS 


veericar 


BATCH FILTERS 
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the PF answer: 


when it filters 
a complete preparation 
down to the last drop! 


in more ways than one. Start up reports prove 
the point. For example: A 40 sq. ft. Process 
Model HB Filter clocked 1%% hrs. in filtering a 
2500 gallon batch actually doing the job in 
less time than a 160 sq. ft. plate and frame filter 
Residue remaining in the tank at the end of the 
regular filtration cycle was blown through the 
recovery leaf in five minutes 
Cake discharge took 8 
minutes. 


LIKE MORE FACTS? 

Illustrated Bulletins, describ 
ing the Model HB and the 
Model H with Batch Recovy P 
ery Leaf Feature, are yours 
for the asking. Write . 


PROCESS FILTERS, INC. (4 subsidiory of Bowser, Inc.) 


1807 Elmwood Ave., Buffalo 7, N. Y 


>, 
‘ 


MOBITONTAL LEAF FILTERS 


CARTRIDGE FILTERS 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
to are some 
eatures of Vitreosil fused 
quartz. 
In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed and unglazed cruci- 
les, evaporating dishes, 

beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 

Write today, giving 

full details of your re- 


uirements or ask for 
illustrated bulletin 


THERMAL AMERICAN 
FUSED QUARTZ CO., 


18.20 Salem Street, Dover, New Jersey 


be 
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News of the Field 


FROM LOCAL SECTIONS 
(Continued from page 182) 
will require an investment on the 


order of $10 billion 
mation in the oil refinery, 


Reyarding auto 
Swanson 
does not expect that the “dream of 
controlling a process unit from a push 
button in a downtown office” will be 
realized—there are too many technical 
and human diffieulti« involved. He 
pointed out that today the oil refining 
process operations are already con 
trolled to a high degree, and addi 
tional facilities for data logging and 
analyzing streams are being installed 


and watched with great interest 


Nuclear Engineering 

Discussing some problems in nuclear 
engineering before the October meet 
ing of the Philadelphia-Wilmington 
Section (7. S. Mertes), C. F. Bonilla 
identified three phases of nuclear en 
gineering that were of interest to the 
chemical engineet 1) nuclear reactor 
physi which deals specifically with 
the nuclear phenomena (such prob 
lems as neutron blanketing, moder 
ators, and other control devices for 
regulating the fission process are in 
cluded in this field); 2) nuclear re 
actor engineering, which consists of 
those chemical engineering problems 
(such as heat transfer, fluid flow, etc. ) 
which are basic chemical engineering 
operations and have no special rela 
tion to nuclear phenomena; and 3) 


(Continued on next page) 


MURPHREE AT NEW JERSEY 


E. V. Murphree, president of Esso Research 
and Engineering Co. and recently on duty with 
the Government as Special Assistant to the 
Secretary of Defense for Guided Missiles, here 
explains some of the intricacies of the guided 
missile program to L. J. Heney, J. W. Axelson 
(chmn.), and D. M. Calkins of the New Jersey 
Section (R. J. Boyle) at the section's Septem 
ber meeting. Murphree explained the four 
types of missiles: 1) surface to air; 2) air to 
air; 3) air to surface; and 4) surface to sur 
face. in explaining the specific end-use for 
each type, Murphree showed why the armed 
forces hove developed so many missiles. Four 
major problems stil! face the missile field: 1) 
better missile guidance; 2?) more reliability; 3) 
better fuels and propellants; and 4) better 
missile detection. 
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For over half a century Good Busi- 
ness has been represented by Goslin- 
Birmingham, offering world wide serv- 
ice to users of mechanical and heat 
transfer equipment, including custom 
designing and foundry service. 


G-B engineers are at your service of 
any time to discuss your processing 


problems. 


GOSLIN- 


BIRMINGHAM 
MANUFACTURING co., INC. 


BIRMINGHAM, ALABAMA 
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Uniform calibration year after year is an 
important bonus realized with Sexv-Roeve 
thermocouple wire. Gordon has insured 
this unusual accuracy by the most careful 
advance selection of all bare wire stock to 
close thermocouple specifications. From a 
very large stock of bare wire, wires are 
matched to have a minimum departure from 
the standard curve 

With several hundred insulation combi- 
nations applied in Gordon's own process- 
ing plant, Serv-Rive is the most complete 
line of thermocouple and thermocouple 
extension wire, 

Give Serv-Rite a trial on your next ther- 
mocouple wire requirements. There's noth- 
ing better. Serv-Rire is really a premium 
wire al no extra cost, 


Write for Bulletin No. 1200 
for specifications and data on SERV-RITE 
Thermocouple Wire and Extension Wire. 


CLAUD S. GORDON CO. 
Manufacturers + Engineers + Distributors 


631 West 30th Street, Chicago 16, Illinois 
2003 Hamilton Ave., Cleveland 14, Ohio 
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Custow-built bor 


EFFICIENT 
DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because cach 
pump is custom made to fit your par 
ticular operation— whatever the consis 


tency or type of liquid you're moving 


SSV PUMP FEATURES 


@ Pump sizes from 1° to 4" discharge 
openings. 

@ Pump capacities from 50 up te 700 
U.S. GPM. 

@ Heads from 30 up te 220 feet. 

@ Pumps speeds con be veried te sult 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de 

sirable position. Pump openings, both 
suction and discharge, flanged to per 

mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, long service 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces 
sibility. Extra long stuffing box pro 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak 

age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open 

ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 
FREDERICK 


FREDERICK IRON AND STEEL, INC 


FREDERICK Fst 1890 MARYLAND 


give 
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Just 
THERMOCOUPLE 
SERVRITE 
| 


Complete Corrosion 
Proof Plastic 
Ventilating And 
Exhaust Systems 


engineered and 
built to specifications, 
save maintenance 
dollars ...cut downtime 


@ Wherever corrosive fumes must be 
handled, Agilide (PVC) or Agilene (poly- 
ethylene) exhaust and ventilating sys- 
tems will do the job at far less cost. 
Made entirely of rigid and durable plas- 
tic, they afford complete protection from 
corrosion. There are no coatings to chip 
or peel —— no weak spots and no metal 
parts to corrode. 

Agilene (polyethylene) and Agilide 
(PVC) installations are widely used in 
the chemical and allied industries, as 
well as for pickling, plating and reactor 
exhausting, dust removal, etc. They 
quickly pay for themselves by outlasting 
previously used materials. 


Write for full details on Agilene and 
Agilide corrosive resistant exhaust sys- 
tems . there are components to cover 
all phases of fume ventilation from the 
exhaust hood—to fan—to the 
weather cap above the roof. 


Agilene (polyethylene) exhaust hoods con be 
buill te your specifications 


Agilene (polyethy- 
lene) centrifugal 
fons are fabricated 
completely of plasti 
in capocitieos from 
185 to 2350 CFM 


Agilene (polyethy 

lene) seamless duct 

ing ond duct fittings 

are available from 

stock in a variety of 
sizes 


AMERICAN AGILE Corp. 


5461 DUNHAM RD. @ MAPLE HEIGHTS, ©. 


Acknowledged pio- 
AGILENE in the welding 
and engineering of 


structural plastics. , 


. 
. 
. 
. 
. 


News of the Field 


FROM LOCAL SECTIONS 


(A. J. Peacock, Jr.). Speaker W. a 
Youden, National Bureau of Stand- 
ards, pointed out that the four main 
problems that beset the experimenter 
are: 1) keeping the experimental er- 
ror small; 2) obtaining a valid or 
proper estimate of the experimental 
error; 3) eliminating or avoiding sys 
tematic errors; and 4) keeping a 
proper check on the equipment. In 
determining the experimental error, 
the memory effect and time element 
must be considered. Repetition is of 
two kinds: simple and concealed 
Repetition, however, is sometimes 
misleading and one should be cautious 
of the experimental error obtained 
where the only measure is repetition 
ln some cases, proper programming 
of an experiment can result in direct 
or concealed repetition, elimination of 
the systematic errors, and can provide 
an equipment check while actually 
doing the experimental work 
Speaking on one of chemical engi- 
neering’s most controversial subjects, 
C. W. Legget, R. M. Parsons Co., told 
the Southern California Section ( L. 
N. Miller) in September that bubble 
cap trays will play a less important 


(Continued from page 18%) 


part in the future due to post-war 
developments in ftractionating trays. 
Plate efficiency has little to do with 
this decreasing use. It results, ac- 
cording to Leggett, from the higher 
cost of bubble trays and equal or 
higher capacity of available fraction- 
ating devices. Pointing out that the 
multitude of tray types on the market 
is really only a small fraction of the 
trays presently devised, Leggett listed 
the factors for deciding on a given 
tray. They are: cost, capacity, flexi- 
bility, efficiency, proven performance, 
and pressure drop. In his opinion, 
Leggett maintained, extended research 
might tend to level out the inequalities 
in capacity and efficiency among the 
better trays of today until they all ap 
proached a common limitation based 
on non-reducible entrainment. More 
research on pressure drop, downcomer, 
and weir design (including froth de 
cay and entrainment) could increase 
the capacity of tomorrow’s columns 
by at least 50 per cent. Leggett stated 
that there is a strong trend toward 
the use of sieve trays, flexitrays, and 
float valve trays, and he expects the 
trend to continue, 


NAMEPLATE 


EXCHANGE 
and PROCESS 
EQUIPMENT 


M &L CARBON STEEL 
STRIPPER 


Materials: All Carbon Steel Body 
iS YOUR except the #304 stain- 


GUARANTEE 
QUALITY 


Condensers 
Evaporators 


requirements 


less Steel Head 


OF Physical Dimensions: Over-al! Height 23’—Four Sections 
each 4’ Long—18" Dia. Top section 
4’ Long—30" Dia 


Weight: 3800 Ibs. (Empty) 


Here is another example, among the thousands of case histories in our 
files, of how Manning & Lewis clearly and logically interpret customers 
. from original concept to finished quality product 


Jocketed Kettles i Both the saving in time and cost resulting from our years of engi 


experience are 
manufacturers are turning to M 


Ribbon Mixers 


two important factors why more and more 


: Why not call on us the next time you need equipment. We design 
Agitators and construct to A.S.M.E. or A.P.I, code for unfired vessels or we can 
React build to non code standards 

eactors ] Please state all conditions of service so that we will 


Pressure Vessels 
Heat Exchangers 


24-42 OGOEN STREET 
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be able to handle your inquiry promptly and accurately. 


Manning & Lewis 


| ow ow 
| 
—- 
| 
| 
WANNINE Sens st. | 
~ 
13860 53, No. |!) 


NUCLEAR ENGINEERING 
DIVISION SELECTS NEW 
OFFICER NOMINEES 


A.L.Ch.E.’s Nuclear Engineering Di- 
vision Nominating Committee has 
just announced the nominees for 
office in this active division. 


The accelerating importance of nuclear 
engineering is underscored by the cali 
ber of the new candidates for offices 
in the A.I.Ch.E.’s Nuclear Engineer 
ing Division. This fast-growing divi 
sion has already made much progre 
in working with the many facets of 
the problems of the chemical engineet 
in the field of nuclear engineering 
With the new officers, the activities of 
the division will continue to grow. 
The following slate has been sub 
mitted by the nominating committee 
for Chairman, W. K. Davis, Division 
of Reactor Development, AEC; Vice 
Chairman, J. W. Clegg of Battelle 
Memorial Institute, and E. B. Gunyou, 
Nuclear Products Section Koppers ; 
Secretary-Treasurer, G. H. Beyer, 
Dept. of Chem. Engineering, Univ. of 
Missouri, and C. E. Dryden, Dept. 
Chem. Engineering, Ohio State Univ 
Executive Committee Members, C. F. 
Bonilla, Dept. Chem. Engineering, 
Columbia Univ., M. Smutz, Dept 


For profitable 
processing 


Stevenson 


Engineering 
Stevenson, Atom 
Petroleum 


Chem 
lege, and C. FE 


Energy Division, Phillips 


State Col- 


A.1.Ch.E. DIRECTORY 


The 1957 directory of members of the 
American Institute of Chemical Engi 
neers is now available Members 
Associate Members, and Affiliates may 
obtain a copy by writing to the Office 
of the Secretary, 25 West 45 Street, 
New York 36, New York 


“KERODEX” protected 
hands wash clean 


without scrubbing. 


even sticky tar 


removed easily 


in minutes. 


“KERODEX” spreads on like a cream but acts like an in- 
visible glove to shield the skin from the vast majority of 
industrial irritants such as acids, alkalis, solvents, paints, 
cutting oils, and resins. “KERODEX” does not smear. It does 
not affect materials handled, nor is it affected by them. 
Two types of “KERODEX” are available for “wet” and 
“dry” work. Write for full information on “KERODEX’» 
barrier creams to Ayerst Laboratories, 22 East 40th Street, 
New York 16, N. Y. 5759 
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Schneible Multi-Wash Collectors are a 
profitable investment in efficient process- 
ing, while improving your community 
relations 

In the industry, Multi-Wash Collec- 
tors are now performing essential pro- 
duction duties in cooling gases and con- 
densing vapors. In addition, applications 
to profitable by-product recovery are 
commonplace 

Get new production efficiency with 
Multi-Wash. Write or wire for detailed 
information that applies to your problem. 


SCHNEIBLE 


CLAUDE B. SCHNEIBLE COMPANY 
P.O. Bex 296 Reesevell Pk. Annex 
Detrot 32, Michigan TAshmee 5.7772 


ar 
Pas MULTI- | 
ASH 
— W 
Collectors 
the 
answer 
Sy | 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE VACUUM DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


487 GETTY AVE., 
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LEFAX 


TECHNICAL DATA BOOKS 


Printed on 
hole, 6%” 
paper, each 
about 


loose leaf, ox 
3%” 
book contains 
140 pages of technical data, 


PATERSON, N. J. 


bond 


pre- 


senting condensed, accurate and essential 


material for the 


technical 


worker, student and business man. 


Architecture 
Home Heating 
Illumination 
Klectrician’s Data 
Bullder's Data 
lamber Data 
Alr Conditioning 
Hidg. Construction 
Conversion Tables 
Keinforeed Con - 
erete 
Piping Date 
Surveving 
Survesing Tables 
Highway Ene. 
General Math 
Math Tables 
Physics 
Trig-tog Tables 
General Chemistry 
Chemical Tables 
Analytic Chemistry 
Mechanical Drwe. 


Machine Design 
Machinist's Date 


Mechanics of Ma. | 


tertale 
Power Tranemie- 
sion Machinery 
Steel Forms A 
Shapes 


Thermodynamic 


Tables & Charts 


Physical & Ther 


modynamic Data | 


Metals 
Metallurgy 
Hydraniles 
Kadlo 

Television & FM 
AC 
Flectricity, DC 


AC Motors & Gen- | 


eratore 
Transformers, Ke- 

lays & Meters 
Welding Data 


Write for FREE Catalogs (over 2000 Het. | 


ings). See for 


LEFAX can be to you. 
or 66 for any five books listed 


each book, 
above, toa: 


yourself how helpful 


Send $1.25 for 


LEFAX PUBLISHERS 


Dept. CE-117 


. CHEMICAL ENGINEERING PROGRESS, November 1957 (Vo! 


Philadelphia, Pa. 


CANDIDATES FOR MEMBERSHIP IN A.I.Ch.E. 


The following is a list of candidates for the designated grades of membership in A.1.Ch.E 
recommended for election by the Committee on Admissions. 


These nomes are listed in accordance with Article I, 


AACh.E. 


Section 8 of the Constitution of 


Objections to the election of any of these candidates from Members and Associate 
Members will receive careful consideration if received before December 15, 1957, at the office 
of the Secretary, A.\.Ch.E., 25 West 45th Street, New York 36, N. Y. 


Member 


* Benny, Arthur L., Trona, Calif. Revermann, 
J. Fred, Wilmington, Del. Bierbower, Robert 
G., Claymont, Del. Birmingham, M. E., So. 
Charleston, W. Va. Burns, Williom A., Rich- 
land, Washington. 


* Campagnolo, Joseph F., Westwood, N. J 
Cierkowski, E. J., Wilmington, Del 


* Donath, E.E., Pittsburgh, Pa 
G., Barberton, Ohio. 


Dye, Cloyde 


* Ellis, William A., Scotch Plains, N. J 


* Gifford, Maurice J., Freeland, Mich. Good- 
man, Gerald M., Whiting, Ind 


* Hart, Nelson R., Pasadena, Texas. Hob- 
son, Merk, Lincoln, Nebraska. Howell, H. J., 
Dallas, Texas. Hutchinson, R. Earl, South Gate, 
Calif 

© istes, t. J., 
* Kosey, Anthony P., Newark, Del. 
Richord 8., Columbus, 


* Martens, Willie P., Deer Park, Texas 
Mathis, Howard M., Alhambra, Calif. McCurdy, 
Hubert A., Dolton, Illinois. Mutaffis, Thomas 
North Plainfield, N. J 


Portland, Oregon 


Ohio. 


* Landrigan, 


Dinitrois, 
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* Parish, Clyde E., Houston, Texas. 


* Rinaldo, Peter M., Lexington, Mass. Robb, 
Walter L., Schenectady, N. Y. Ryan, Clarence 
W., Wood River, Illinois 


* Scott, Arthur K., Linden, NJ. Sullenberger, 
David E., Shreveport, la 


Colif 
Wolfe, 


© Warner, Eric S., San Francisco, 
Williams, Jack Roger, Bartlesville, Okla. 
Russell M., Lynchburg, Va. 


Associate Member 


* Albero, Carl Michoel, 
Alcalay, J., Los Angeles, Calif. Aldridge, Lee, 
Corecas, Venezuela. Alexander, John J., Lake- 
wood, Ohio. Aloi, Robert C., Torentum, Pa. 
Anderson, Larry W., Austin, Texas. Andreone, 
Carl F., Waymart, Po. Andrews, Walter R., 
Youngstown, Ohio. Antrim, Carl M., independ 
ence, Mo. Atlas, Jerrold D., Elizabeth, N. J. 


New York, N. Y. 


* Bailey, James M., Moundsville, W. Va. 
Bok, Eugene, Cleveland, Ohio. Boker, Charles 
R., Huntsville, Ala. Barfield, J. Peyton, Jr., 
Dallas, Texas. Bart, Ernest, Valley Stream, 
New York. Beckner, Jack L., Lubbock, Texas 
Beeman, Robert H., Midland, Mich. Bello, 
Menillio, Waipahu, Hawaii. Benedict, Robert 


PRESSES 
GRANULATORS 
OVENS 
MIXERS 


PUNCHES 
AND DIES 


FILLERS 


POCKET SIZE-LOOSE LEAFIN. | AT THE 
° 
ai | 


F., Allentown, Pa. Bennett, Richard M., indian- 
apolis, ind. Bengtson, Kermit, Permanente, 
Calif. Bien, Alfred S., Orange, N. J. Birvtis, 
Algirdas V., Richmond Hill, N. Y. Bishop, Alfred 
A., Pittsburgh, Po. Bitler, Joel R., Allentown, 
Pa. Blacklock, John H., Linden, N. J. Blackmar, 
Guy, Pasodena, Texas. Borsh, Richard J., 
Volatie, N. Y. Brady, Richard P., Dumont, N. J. 
Brandon, William D., New York, N. Y. Braun- 
stein, Donald, Bronx, N. Y. Bremmer, Robert 
E., Chicago, Illinois. Brennan, Cal, Niagara 
Falls, N.Y. Bresan, Vincent P., Ill, Haddonfield, 
N. J. Brooks, Richard E. T., Dorchester, Mass. 
Brueckner, Roger, Cincinnati, Ohio. Brugge- 
man, Carl E., Greensburg, Po. Brunner, Paul, 
Elmhurst, N. Y. Bruno, Marshall J., Greens 
burg, Pa. Burkhard, Frank ©., Jr., Jamaica, 
N. Y. Busch, Lloyd £., Ashland, Ky. Bush, 
Martin L., Brooklyn, N. Y. Butz, Tom E., Jr., 
Midland, Mich. 


* Carter, A. Leo, Winchester, Ohio. Ceccon, 
Clario, White Plains, N. Y. Cerney, Joseph, 
Wl, Oxford, Mississippi. Chambers, John L., 
Baton Rouge, la. Chertok, Benson, Loconia, 
N. H. Christie, David E., Moorestown. N. J 
Church, John Phillips, Logan, Ohio. Clement, 
Dovid £., Pittsburgh, Pa. Cohen, Allan &., 
Cincinnati, Ohio. Comisky, William T., Port 
Neches, Texas. Coppock, Harold Leroy, Enid, 
Okla. Constantini, Lovis, Bronx, N. Y. Cowper, 


Boyord 1., Atlanta, Go. Cox, Roger W., 
Worthington, Ohio. Cronav, Randolph C., 
E. McKeesport, Pa. Curry, Morris R., Greens 
boro, N. C. 


* Doy, Larry, Palmerton, Pa. Dedinas, Jonas, 
Oakmont, Pa. De Mille, Robert Spencer, So 
Orange, N. J. De Stefano, John, Turtle Creek, 
Pa. Devin, J. Philip, Kingsville, Texas. Dieder- 
ich, Robert Clifford, Niagara Folls, Dil- 
lard, David 8., Charlottesville, Va. Dowkakis, 
Harry, Munhall, Pa. Dubois, Robert E., Syra 


cuse, N. Y. Duke, Earl, St. Johns, Arizona 


Duncan, Richard E., Jr., Beaumont, Texos. 
Durst, David R., Philadelphic, Pa. Durrett, 
Joseph B., Jr., Aliceville, Ala. Dyer, Jimmie 
K., Cincinnati, Ohio. 


* Eagle, Edward Bernard, Bayside, New 
York. Eberhardt, David V., Irwin, Pa. Eddy, 
Lovis D., Canoga Park, Calif. Edeiman, Allan, 
Brooklyn, N. Y. Edelstein, Fred, Brooklyn, N.Y 
Ekechukwu, Oluchukwu, Mineapolis, Minnesoto 
Elliott, Charles D., Chicago, Iilinois. Elton, 
Lewis M., Cleveland, Ohio. Engel, David, Nor 
wood, Ohio. Ernst, John M., White Plains, N.Y 


* Fagen, Jomes B., Okmulgee, Okla. Fales, 
Myron S., Jr., Phillips, Feorino, James 
Joseph, West Hempstead, N. Y. Ferziger, Joel, 
Brooklyn, N. Y. Fetter, William J., Jr., Pitts 
burgh, Pa. Fitzsimmons, Joseph J., Rochester 
N.Y. Flock, Walter A., New Holland, Ohio 
Fleming, John WN., Cincinnati, Ohio. Fondy 
Philip L., Fairborn, Ohio Ford, Robert J 
Decatur, Ala. Frangos, Stephen J., Uniontown 
Pa. Frederic, H., Jr 
Frederickson, S. W., Borger, 
Peter S., Greensboro, N. C 


Texas 


Pasodena, Texas 


Texas. Friend 


Parlin, N. J. Getz 
Gillece, Charles D 


* Govuntt, Sibbley P., 
Richard J., Alton, Illinois 
Berwyn, Illinois. Girioni, Ronald, Brooklyn 
N. Y. Glenski, John €., Kansos City, Mo 
Glomb, John W., Bloomfield, N. J. Green, 
Robert C., Newhall, Calif. Greene, J. N 
Kingsport, Tenn. Greer, Stuart E., Brooklyn, 
N. Y. Gooch, Gary D., Stillwater, Okla. Gor 
man, Richard J., Somerville, N. J. Gregg 
William A., Cincinnati, Ohio. Grover, Philip 
M., Reading, Mass 


Portland, Oregon 
Hall, Wayne 
Edword 6 


* Haaland, Jerry 
Hagney, Dennis J, indior 
E., Chicago, Illinois. Hi. 


(Continued on poze 190) 


WHATEVER 
YOU WANT TO | 


GRIND 


MILLS 


Maybe it’s scrap rubber or lum- 
ber trimmings. Maybe it's plastic 
Maybe it’s fiber glass 


materials 
Maybe it’s metal 

Whatever is reducible can be 
ground in Bauer Mills—in large 
or small quantities—-to any de- 
gree of fineness 

If you’re doubtful about grind- 
ing your particular material, we'll 
make tests in our research labora- 


THE 


Bover Attrition Mill with 
two rotating discs 


tories and give you the answer 
We manufacture attrition mills, 
breakers, crushers, hammer mills 
laboratory mills, granulators, tex 
turizers, fiberizers, cleaners, clas 
sifiers, exhausters. All of these 
machines perform the operations 
indicated by their names 
The full line is illustrated and 


described in our Bulletin No. 52 


Shall we send you a copy? 


BAUER BROS. CO. 


1794 Sheridan Ave. * Springfield, Ohio 


Established 1878 
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STOP 
THIS 


Plastic coated steel 
nipple in salt water 
disposal well Failed 
after six months 


GET 
THIS 


Fibercast tubing on 
same string. Not 
corroded no 
loss in strength 


Fibercast 


LINE PIPE - WELL TUBING 
will not corrode! 


Corrosion is no problem when you use 
Fibercast 


regordiess of the application 
There are many other desired advantages, 
among them High operating pressures 
(1000 psi) high operating tempera- 
tures (exceed 250°F) and light weight 
(less than 's weight of steel) 
Fibercast is long-term pipe econ- 
omy. Write for full details 


THE FIBERCAST CORPORATION 
P.O. Box 727, Dept. 711 Sand Springs, Okle 


As beidiary 


The Youngstown Sheet and Tube Company 


BOOTH 1391—CHEM-—SHOW 


PUMP 


Liquids 
Gases 


Slurries 


WITHOUT 
CORROSION 


or 


CONTAMINATION 


Wovelike 
Motion 
of Stee! 
Finger 


Forces Material Through Tubing ay 
Capacities 
0.2 cc. per min. 


to 45G6.P.mM 
Prices range from .00 te 
Gepending on size 


ond accessories 
Write for Catolog 


SIGMAMOTOR, INC. 


20 North Main &. @ Middleport, N Y 
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MEMBERSHIP 


i Vibra Screw (Continued from page 189) 


= : Ephrata, Pa. Hanson, Kenneth L., New Haven, 

| Conn. Hazlebeck, David E., Portsmouth, Ohio. 

METERS: SOL Heller, Garson F., Jr., Scarsdale, N. Y. Helms, 
Jon D., Toledo, Ohio. Hering, Burton, Bronx, 

N. Y. Hersch, Martin, Cleveland Heights, Ohio. 
Heyne, 8. C., Pittsburg, Calif. Hirshfeld, David 
S., Baltimore, Md. Holton, James Robert, 
Pat. Pending Trademark Registered Atlanta, Ga. Horn, John A., Borger, Texas. 
Hoyt, John, Jr., Mt. Vernon, Ohio. Hron, 
Robert John, Brooklyn, N. Y. Hvizdos, John 
Albert, Duquesne, Pa. Hylsky, Edward, Waco, 


unparalleled accuracy! Texas. Hymer, Alvin E., ll, Bartlesville, 


* Ingersoll, R. Grant, Rocky River, Ohio. 
*% Continuous flow rates from 1 oz. . Irving, James P., E. Hanover, N. J. 


per hour to 100 tons per hour - * jJaatinen, Walter A., Hackensack, N. J. 


* Dust-free operation without Jensen, Steen E., Riverside, Ontario, Canada. 
brid Jones, Allan €., Columbus, Ohio. Joseph, 
ging or flooding Robert D., Pittsburgh, Pa. 


Accu 
acy with simplicity and - * Kaestner, Arnold M., St. Louis, Mo. Kal- 
ruggedness-unhindered by = : man, Martin Paul, Brooklyn, N. Y. Karuzis, 
dirt or corrosion Thomas S., Lynn, Mass. Kascak, Richard J., 
1 Pittsburgh, Pa. Keith, James R., Denver, Colo. 
* Handles all materials, sticky or } ; Kenyon, Leon C., Jr., Baton Rouge, La. Kern, 
free-flowing—powders or pellets on Frederick W., Homestead, Pa. Kienholz, Pau! J., 
Columbus, Ohio. King, John A., Flushing, N. Y. 
A Kiser, Charles W., Coraopolis, Po. Kittlitz, 
Rudolf G., Wilmington, Del. Kondo, Peter H., 
Screw Low cost Pilot - Laboratory Washington, D. C. Kraemer, Janet M., Cin- 
Vi ra i] lel ilable! cinnati, Ohio. Kreager, L. Keith, Barberton, 
hy now availa Ohio. Kriss, Allan Barth, South Heights, Pa. 
Kropp, Calvin W., Chicago, Ili. Kruse, Don C., 


Write to Dept. D | Kingsville, Texas. Kummerie, Herman F., Nia- 
w i LLI T N 2, N Y P gora Falls, N.Y. Kutz, William P., Reading, Pa. 


* Lang, J. Kenneth, Sr., Pittsburgh, Po. 
Laslo, Joseph A., Clarks Green, Pa. Leather- 
man, Richard A., Flushing, N.Y. Leighton, Ger- 
ald $., Canoga Park, Calif. Leonard, Joseph 
F. X., Pottsville, Pa. Levin, Donald Matthew, 
New York, New York. Levy, Martin R., Brook- 
lyn, N. Y. Ligorvi, Ebba, Northport, New York. 
Lipton, Leonard, Yonkers, New York. Long, 
George H., Jr., Roselle, N. J. Lovie, Steven, 
K. Y., New York, N. Y. Lounsbury, Donn C., 
Malden, Mass. Lubbe, Fred J., Sayville, N. Y. 
Ludemann, Wesley D., Ei Cerrito, Calif. Ludka, 


Binks spray nozzles | lima, Ohio. Ludwig, William R., 


for washin i e * Magasonik, Daniel, Montreal, Quebec, 
wed @, cooling, processing, Canada. Magness, Robert M., New York, N. Y. 


humid ifying, dehydrating, and , - Malinic, Robert J., Pittsburgh, Pa. Maphet, 
hundreds of other applications. a Jitnmy G., Amelia, Ohio. Mariz, Carl, Univer- 

ee ty sity City, Mo. Marsh, Alexander James, 

You'll get the right nozzles quicker by call- Clecter, J. Marchall, Soha W., Weedbury, 
A. g ‘ q Y I N. J. Martin, Arch G., Jr., Scotch Plains, N. J. 

ing Binks...manufacturers of one of the . Martinson, John R., Barrington, Illinois. Mastis, 
most complete selections ever produced. . Robert, Bronx, N. Y. Matta, Jorge, Woodside, 
There is a size and spr tter . N. Y. May, Charles E—., Des Moines, lowa. 
— n for Mazzella, Vincent, Wilbraham, Mass. McClel- 

every purpose...with nozzles cast or ma- | ten, Melvin L., Corilend, Ohio. McGoughy, 
chined from standard or special corrosion- Edward Leroy, Camden, Ark. McKim, Anson R., 
resistant metals and materials. Montreal, Quebec, Canada. McNerney, Alfred, 
1. C., N.Y. Meyer, Urban F., Jr., Cincinnati, 

am | Ohio. Meyer, William J., Dumont, N. J. Mich- 

MAIL COUPON no, John C., Chicago, Illinois. Minsuk, Lester 
| M., Brooklyn, N. Y. Misenheimer, Jock Reid 

nufacturing Com ng 

Now! Stake te = Salisbury, N. C. Montgomery, Keith M., Cleve- 


3114.32 Cerroll Ave., Chicago 12, Ill. 
©. K. Binks, send me your comprohen- land, Ohio. Moon, Andrew B., Jr., Cantonsville, 


’ sive Spray Nozzle Cotelog without Md. Morton, Fraser, Philadelphia, Pa. Mosko- 
nr obligation. | witz, Jack, Brooklyn, N.Y. Mueller, George L., 
| Jr., theca, N. Y. Muihmore, Charles B., Chat- 


NAME 
A COMPLETE LINE OF ham, N. J. Murphy, Thomas D., Jr., College 


INDUSTRIAL SPRAY NOZZLES COMPANY | Park, Md 
AND COOLING TOWERS ADORESS * Nosh, G. S. Jr., Elkton, Va. Naworski, 
city ZONE STATE | Richard P., New Kensington Pa. Naylor, 
Robert F., Lambertville, N. J. Neely, Jon D., 
Aa Brownsville, Texas. Neimak, Sheridan, Youngs- 
town, Ohio. Newfield, Charles J., Jamaica, N.Y. 


> 
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* O'Connor, Daniel Richard, Pitsburgh, Po 
Olano, Calvin A., Jr., Gretna, le. Olson, 
Robert E., Hammond, Ind. Olsson, Robert G., 
Rochester, N. Y. Orlowski, Edward, Albuquer- 
que, N. M. Osborne, Peter C., Crete, Illinois. 


* Pacofsky, Regis J., Smithfield, Pa. Palen, 
Joseph William, Bartlesville, Oklo. Parker, 
Paul C., Mission, Kansas. Patun, Ronald J., 
Elizabeth, N. J. Pedigo, William R., Glasgow, 
Ky. Perkins, Peter Searsport, Maine. 
Pettorino, Joseph C., Brooklyn, N. Y. Phil- 
brook, Gordon C., Pittsburg, Calif. Pitter, 
Barry T., Cincinnati, Ohio. Plows, Keith E., 
Duryea, Pa. Popies, Frank Poul, North Brad- 
dock, Pa. Prince, Walter, Philadelphia, Mis- 
sissippi. Procopio, John M., Jr., Rochester, 
N.Y 


Paul, 


* Raimondi, Pietro, Pittsburgh, Po. Rayer, 
George Robert, Clairton, Pa. Raymond, 
Allen J., Upper Sandusky, Ohio. Reifier, Ron- 
ald, Brooklyn, N. Y Reisman, Barry B8., 
Jamaica, N. Y. Repin, Robert V., Chicago, 
Illinois. Repka, Stephen J., Garfield, N. J. 
Reynolds, L. N., Son Pedro, Calif. Ritzinger, 
George B., Wyncote, Pa. Robinson, Ronald K., 
Everett, Washington. Roeger, Anton, Ill, Phila 
delphia, Pa. Rothbart, Michael A., Brooklyn, 
N. Y. Rowand, Ronald P., Columbus, Ohio. 
Rupert, R. C., Torrance, Calif. Rusch, Joseph 
J., St. Paul, Minnesota 


* Salem, Eli, Brooklyn, N. Y Salerno, 
Stephen G., Addison, N. Y. Saxe, Jon S., 
Tuckahoe, N. Y. Schafer, Dennis N., Loke 
City, Minnesota. Schorle, Bernard, Cincinnati, 
Ohio. Schucker, Korl W., Pittsburgh, Pa 
Schwar, James P., Easton, Pa. Schwartz, Allan 
Bradley, Brooklyn, N. Y. Schwartz, Donald Lee, 
Dover, Delaware. Seifert, Richard J., Akron, 
Ohio. Shafer, Richard J., Canal Fulton, Ohio 
Shashove, Alfred, Forest Hills, New York. 
Sheldon, William W., Franklin, N. J. Sideman, 
Somvel, Haifa, Israel. Singer, Henry J., Bronx, 
N.Y. Skrivanek, Robert A., Middleboro, Mass 
Small, Arnold, New York, N. Y. Small, William 
R., Covington, Va. Stahl, David, Brooklyn, 
N. Y. Stein, William, Hohokus, WN. J. 
Stephens, Alan G., Binghampton, N.Y. Stevens, 
Larry, Londonderry, Ohio. Stimpfi, Robert J., 
Hempstead, N. Y. Stosz, Max J., Jr., Silver 
Spring, Md. Straub, Robert, Whitestone, L. | 
N.Y. Summers, Charles O., Charleston, W. Va 
Sutheriand, Malcolm, Greenwood, Mississippi 


* Takos, Lewis J., Drums, Pa. Taylor, James 
T., Carnegie, Pa. Terry, Neal O., Pensacola, 
Fla. Thompson, Harold E., Ook Ridge, Ten 
nessee John Andrew, Portland, 
Oregon. Throckmorton, Robert D., Columbus, 
Ohio. Tierney, J. Donald, Staten Island, N. Y 
Toney, Lewis C., Mooresboro, N. C. Truex, 
Gory L., Beaverdam, Ohio. 


Thompson, 


* Unger, Robert, Tarzana, Calif 


* Van Soye, Charles C., Media, Pa. Veir, 
Byron B., Pt. Pleasant, W. Va. Vetter, Frank 
W., Columbus, Ohio. Viglianco, Carl Michael, 


Houston, Texas. 


* Wagner, Oren H., Taylorsville, N. C 
Wall, Oscar Edward, Jr., Newton, Mississippi 
Warchol, Richard J., Wakefield, Mass. Ward, 
Newton E., Jr., Sam Francisco, Calif. Warnick, 
Edwin L., Fostoria, Ohio. Weaver, Richard H., 
New Orleans, La. Webster, Thelton A., Nash 
ville, Tennessee. Weed, Ronald D., New Ply- 
mouth, Idaho. Weidner, Thomas H., Allentown, 
Pa. White, Gerald A., Williston Park, tL. 1 
N. Y. White, Thomas R., Cincinnati, Ohio 
Whitesell, Gordon L., Pensacola, Fla. Whit 
more, William L., La Porte, Texas. Wildman, 
George T., Grasmere, N. H. Williams, David 
H., Jr., Bishop, Texas. Willis, Gordon M., 
Covington, Ky. Winkle, Thomas R., Columbus, 


(Continued on page 206) 


KAHN HEATLESS DESICCANT AIR DRYERS 


Reactivated without heat 


Check these advantages: 


* Costs reduced on installation and 
maintenance 
Steam and electric heaters elimi 
nated reducing utility costs 


* Constant outlet gas temperatures. 
* Explosion proofing eliminated 


It's 
KAHN DRYERS 
allthe way... 


Kahn has a complete line of electric or steam regeneration 
dryers- automatic, semi-automatic or manual operative. 
Operating pressures up to 5,000 psi 


Write for complete information 


4 


Your Best Buy in 
Tower Packings 
Buy Direct from the Manufacturer 


KNOX) Tower Packings resist 


high temperatures, fumes, vapors, 


Know Single-Partition 


Your Source Ring 


Great Mechanical Strength 
Will Not Crumble 


If you're interested in better Tower 
Packings at lower operating costs, 
be glad to send more 
Prices and samples on 


we will 
information 
request 
Adequate stocks are maintained for 
any emergency. 


KNOX PORCELAIN CORPORATION 
KINOXVILLLE 1, TENNESSEE 


Cross-Partition 
Ring 


corrosion, liquids, alkelies and 
acids 

Modern production 
sure quality 


definite life chemically 


techniaves as- 


uniform and en in 


Non-Porous 
High Chemical Purity 
lron Free 


Beri 


2a ae 


Saddle 
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INFLATED WAREHOUSE 


erected in one hour by a crew of three men is 
made of vinyl coated nylon fabric. Building 
uses low pressure air for support, which is 
conditioned to heat or cool structure. Costing 
about $1/sq.ft., most popular size is 40 « 80, 
20 ft. high, which provides 40,000 cu.ft. of 
storage space. Hoosier Tarpaulin & 
Canvas Goods Co., Indianapolis, Ind.) 


LOX AND NH, PLANT SAFETY 


is off to a new start with formation of a 
plant operators group offiliated with Al 
Ch.£. (and cooperating with the engineer- 
ing-design firms) which took place at re 
cent Baltimore National Meeting. Decision 
to organize was made at a business meet- 
ing in between day-and-a-half discussion 
sessions, one of which is shown below 
Principal organizers of operators group 
were Norton Walton, right, Atlantic Refin- 
ing, and Harold Maune, center, Mississippi 
River Chemical Co., shown talking with 
G. §S. Cochrane, Sun Oil Co., one of the 
participants in the session. Further details 
on page 169 


TESTING UNIT 


newly installed by J. H. Day 
Co. Div., Cincinnati, Ohio 
for customer service having 
to do with applications of 
dry processing 
equipment. Shown in sec 


tion of lab are conveying, 
sifting, and mixing items 4 
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“C.P.” COKE 


having a sulfur content of less than 0.25 per 
cent is being produced as a principal product 
of a new refinery at Gilsonite, Colorado. Seven 
hundred tons/day of naturally-occurring gil 
sonite, a solidified hydrocarbon, is pumped in 
slurry form through a unique pipeline over o 
mountain range to the refinery. Two hundred 
seventy-five tons/day of coke are produced 
shipped to the Pacific Northwest for aluminum 
industry electrodes. Shown is lee P. Morris, 
American Gilsonite refinery superintendent 


ULTRA-PURE NIOBIUM 


is produced by Westinghouse using “coge 
zone melting Purification is accomplished 
by keeping the metal molten ot 4,400° Ff 
in a high vacuum first application of such 
@ process. Niobium ot 2,000" F. is said to 
be several times stronger than the best 


available nickel and cobalt base metals 


BACK FROM U.S.S.R. 


is chemical engineering educator Edgar | 
Piret, who toured major teaching facilities dur 
ing his visit to the Soviet Union to study the 
processing of peat. Piret will report and show 
pictures taken on his trip at the Chicago An 


nucl Meeting (see page 162) 
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kraloy 


plastic pipe 


protects product 


Kraloy PVC Plastic Pipe used in your 
plant will deliver your product clean 
and pure. You particularly need Kraloy 
PVC (which cannot scale or corrode) 
if your product or any of its compo 
nents react to metallic pipe and acquire 
impurities from it. Clean as glass 
KRALOY PVC PIPE is‘proud to have 
been granted the approval of the 
National Sanitation Foundation 


Kraloy PVC High impact Plastic Pipe 
and Tubing will deliver most liquid and 
gaseous chemicals with higher effi 
ciency and less maintenance and polic 


ing than any other standard piping 
material. Superior flow characteristics 
(C factor 150+) eliminate problems 
concerned with fatty acids and other 
fats, oils, and syrups, and guarantee 
high flow rates with lower head loss 
Ph factors from 2to 13 are all the same 
to KRALOY PVC. Bends and other 
fabrications are easy. Abrasion’? Send 
us your specifications, bearing in mind 
that KRALOY PVC PIPE is already used 
in many slurry installations. instrument 


people 


MURRAY PROFESSIONAL ACHIEVEMENT WINNER 


“I hope and believe that the very 
fact that Sputnik now circles overhead 
will stimulate our own government's 
defense developments and at the same 
time encourage more students to em- 
brace science as a career.” So said R. 
Lindley Murray, board chairman of 


Hooker Electrochemical Co., speaking 


it a recent award dinner in Niagara 
ball where he received the Sixth 
Annual Professional Achievement 


\ward of the Western New York Sex 
tion, A.LChE 


marh on 


Continuing his re 
earth satellite, 
Murray emphasized that “our chemi- 


Russia 


cal industry will play a vital part in 
the development and production of 
components of the high energy fuels 
required for propulsion of rockets and 
missiles.” 

Murray was one of the founders of 
the Western New York Section and 
erved for five years as a national di- 
rector of the A.LChE 


> 


R. Lindley Murray (left) receives Professional 
Achievement Award of the Western New York 
Section, A.l.Ch.E. David F. Altimier (right), 
chairman of the Section, made the presento- 
tion. 


ot Spherical Particles.” 
also visit 


scl 


vice-president for 
States Steel Corp., 


and instrument-control pipe and tub 
ing, too 


tite lor det 1 brochure, and name ol you 


factory repre thive nearest y 


RALOY PLASTIC PIPE CO.,INC 


kraloy 


SuBsidiary of the Seamle Rubber Co 


a Rexall Drug Co., Subsidiary 


the corporation's 
tion Department, Midland, Mich. In 
making the 
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John Happel, professor and chair 


man of the Department of Chemical 


Engineering, New York 
University, will lecture 


this fall at the Royal 
Institute of Technol- 
t ogy, Stockholm, Swe- 


den, on the subject 


Happel “Slow Viscous Motion 

Relative to Suspensions 
Happel will 
various German technical 


under the auspices of the 


United States Information Service 


Edgar C. Bain, assistant executive 
operation, United 


retires after nearly 


thirty years of service with the cor 


poration 


Dow Chemical transfers Robert W. 


Hawley, head of chemical engineering 
development in the Technical Section 
of their Rocky Flats, Denver, plant to 


Economic FEvalua 


transfer, Hawley was 


forced to resign his post as 1957-1958 
chairman of the Rocky Mountain Sec 


tion, A.L.Ch.E. 


Stuart W. Churchill 
has been promoted from 
associate protessor to 
professor of chemical 
engineering at the Uni 


versity of Michigan. 


Churchill 


53, No. 11) 


B. F. Goodrich Chemical Co. an 
nounces appointment of Charles L. 
Woods, ot. as plant engineer tor 
its Louisville, Ky., Woods suc 
Russell C. Grover, 
named plant 


plant 
ceeds recently 
engineer at the com 
pany’s new Henry, IIL, plant, now 
under construction. 

William a Bolles becomes a man 
ager in the Engineering Department 
of Monsanto Chemical’s Lion Oil Co 
Division at FE] Dorado, Ark 

Frederick G. Sawyer appointed 
vice-president of Jacobs 
Engineering Co., Pasa 
Calif 
was formerly with 
Ralph M 
Los Angeles, in chem 
Say. yer ical 


ment and as manager of 


dena, Sawyer 


Parsons Co., 


business develop 


public relations and advertising 


Charles B. Cooper, presently plant 
manager of B. F. Goodrich Chemical’s 
Akron, Ohio, plant, will become plant 
Henry, 


Ill., General Chemicals plant which is 


manager of the Company's new 


scheduled for completion in early 1958 
He will be succeeded at Akron by 
Edwin W. Harrington, who is now 
director of rubber and rubber chemi 
cals at the company’s development cen 
ter at Avon Lake, Ohio 


(Continued on page 196) 
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"T hese twin tanks were fabri- 

-" cated by POSEY for propane 
storage for a South American 
industry. Each tank is 34’ long and 
10’ in diameter. Fabricated 

from 1” steel plate, these tanks 
operate at pressures up to 250 
pounds per square inch. 


POSEY pressure vessels are in 
service in most civilized parts of 
the globe. With almost a half- 
century of experience, Posey is 
well equipped to design, fabri- 
cate and erect pressure vessels of 
all types and sizes . . . of steel 
or alloy steel . . . for liquid or gas. 


Posey pressure vessels are tested 
to considerable excess over 
normal working pressures. All 
standard codes are met, including 
ASME and API-ASME. 


. . made of Hi-Tensile Iron 


This is typical of the types of 
castings formed better by Loam 
Molding. 


The strengthening ribs, the divi- 
sional plates and the directional 
flow ribs required extreme care 
in molding. 


Diameter—56 Inches 
Length—14 Feet 4 Inches 
Weight—15,250 Pounds 


Whether the castings you need 
are classified as or un- 
usvol, we ore anxious to prove 
to you that Kutztown castings 
are accurately and economically 
produced. 


We'll be happy to place your name on our mailing list 
to receive regular issues of the “Kutztown REVIEW.” 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 


creates a SPECIAL PUMP CASE 


LANCASTER, PENNA. 


New York Office: Graybar Building 


DIGESTERS 


Established 1910 


a PIPE 


In 1-R Ejectors, 
nothing moves 
but the motive 
and suction gases 


As simple and sturdy as « 


piece 
tor of 


dependability tor a wide 


range 


They can be used to cre 


ate vacuu 


press 
Yo 
Rand 


senta 


give you 


thon 


copy 


how to move 


Let POSEY quote on your next pressure vessel job. Quotations and 
other information upon request without any obligation 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION 


* PILING 


GASES 


with NO MOVING PARTS 


of pipe, the LR Eje« 
fers real economy and 


of applications 


m of increase 
we, and to mim gases 
ur nearest Ingersoll 
branch office of repre 
tive will be glad to 
complete informa 
Or write today for a 


of Bulletin GO14-A 


R 


4658 


Ingersoll-Rand 
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people 


New vice-president for research and 
development at M. W. Kellogg will 
be Alex G. Oblad. 
Prior to joining Kel- 
logg, Oblad was vice 
president in charge of 
research and develop 


wand ment and a member of 


Obled the Board of Directors 


for Houdry Process 


Corp., Philadelphia 


Ronald R. Christian, formerly in 
the Product Development Department 
of Hagan Chemicals and Controls Co., 
Pittsburgh, Pa., joins staff of U. S 
Steel’ Applied Research Laboratory, 
Monroeville, Pa 


New chemical engineers in the Re 
search Department of Air Products, 
Inc., are Leo DiRiceo, Willard L. 
Ent, and Albert M. Momenthy. 


New research associate at the Esso 
Research Laboratories, Baton Rouge 
La., is Kenneth A. Draeger, a mem 
ber of the Laboratories technical staff 
tor the past ten years 


OxVGEN 


NITROGEN 
ARGON, rare gases 


AMMONIA, synthesis gas 
METHANOL, synthesis gas 
ETHYLENE, ethane, methane 


CARBON DIOXIDE 


at highest possible purities 
Plants for the Low Temperature Separation 


of these gases by: 


Gesellachaft fuer LINDE’S Eismaschinen A.G. 


known for most economical 
processes, beat safety record, 


simplicity of design, 


high quality workmanship 
for information contact North American office 


37 BLYTHWOOD RD., TORONTO 12, CANADA 


phone HU 88-2379 


196 e 


Frederick A. Gilbert is named 
president of the Westvaco Chlor- 
Alkali Division of Food Machinery 


and Chemical Corp. Gilbert will con 
tinue as president of the company’s 
Chemical Division Also at 
Food Machinery and Chemical, Frank- 
lin Farley, formerly president of 
Westvaco Chlor-Alkali Division, will 
erve as management consultant to the 
Chemical Divisions. Before joining 
ood Machinery in 1954, Farley served 
lor many years as vice-president of 
International Minerals and Chemicals 
( orp 


Harold C. Weingartner has joined 
the senior staff in the Engineering 
Division of Arthur D. Little, Inc., 
Cambridge, Mass. Weingartner comes 
to Arthur LD. Little from Welling & 
Woodward, industrial consultants 


W. R. Grace & Co. has appointed 
Francis J, Sergeys vice-president in 
charge of development 
for its Research and De 
velopment Division 
Prior to joming Grace, 
Sergeys was general 
manager of Chemical 
Products Research and 
Development for Ethyl! 


Sergeys 


Corp., Baton Rouge, La 


your best 
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Priced 5 to 36% below Seamiess 


Donald L. Katz, chairman of the 
Chemical Engineering Department, 
University of Michi- 
gan, was the lecturer 
for the econd E P. 
Schoch Series at the 
University of Texas 


His subject was “Phase 


I-quilibria at Low and 


Kotz 


High Pressures.’ 


Promotions at Monsanto Chemical 
include appointment of Joseph R. Me- 
Cleskey to the production department 
of the company’s Plastics Division 
plant at Texas City, Texas. New mem 
bers of the Monsanto staff are Leon 
Cooper, who becomes section man 
ager of the applied mathematics se¢ 
tion, Engineering Department, of 
Monsanto's Research and Engineering 
Division at St. Louis, and Robert T. 
Kirkpatrick, who joins the research 
department of the company’s Inor 
ganic Chemicals Division at Everett, 


Mass 


Jacobs Engines ring Co Pasadena, 
Calif., names Stanley L. Krugman as 
vice-president. Krugman was formerly 
chief engineer of the company im 


charge of process and plant design 


(Continued on page 198) 


buy in stainless... 


| pipe and tubing 


"Full Finien Grade 


A Stock item 
Sizes 2%" to 12” IPS 
Schedules 40 and 60 


Lengths to 20 Feet 


Send for divetrated catalog and deta tavies 

SWEPCO TUBE CORPORATION 
One Clifton Bouteverd, Clifton. 


| 
} 
— 
_ 
| 
| Swept FF 
| 
| 
| 
| 


Engineered with care 
and fully backed by 


HAYES & STOLZ 
WARRANTY 


EFS-B Model Filter 


Designed for use with any 
type hitering medium, 12 
x12” square. Single hand 
wheel provides trouble. 
free operation. Bronze 
nickel plated or stainless 
steel circulatory system 


PUSH BUTTON CONTROL 


FOR DISTRIBUTION OF 


DRY BULK MATERIALS 


Do you ever wonder if your distributor is set on the 
right bin? The new FOOL-PROOF Hayes & Stolz 
Electric Distributor removes all doubt by signalling 
accurately your loading position at all times, Position 
can be changed only by a numbered push-button on 
the control panel, assuring positive selection. The new 
H & S Electric Distributor can be fitted with 5 to 
20 openings. The diameter of these openings can 
be specified in 6”, 7°, 8” 10” and 12” sizes. 
Adaptable to mounting on elevator legs, 
collectors, sifters, mixers, screw con- 

veyors and belt conveyors 


CAN BE 
CUSTOM-BUILT 
IN ALL SIZES TO FIT YOUR 
PLANT NEEDS 


Extra monitor panels are available to allow for 
check on settings from anywhere in your plant 


ayes Stale co. me. 


EBW Model Filter 


Equipped with 3 gpm 
pump and electric motor 


FAST 
DELIVERY 


system. Holds 4 to 8, 


12-144" dia. disks 


Purge 
SK makes a complete line of Rotometer 


Rotameters and Flow Indicators 


For quick delivery the company 
stocks popular types and sizes 
If you need action fast, contact 
vs stating your requirements 


We'll let you know if o stock 


item is available and, if not, 
whot we can do to expedite 
delivery. If you want an idea of 
types ovoilable, write for Bul 


letin tur add 
pictures on e Safeguard” Rotory Flow 


Rotameter Indicator 


Schule and Koerling 


COMPANY 


MANUFACTURING ENGINEER HS 


scribes our line 


2246 STATE ROAD, CORMWELLS HEIGHTS. BUCES COUNTY. Pa 


jot bpparatus Gear Pumps 
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Flectr'¢ 
| 3524 S. JENNINGS, P. O. Box 953 So. Side Sta., Fort Worth, Texas 


PROVIDES 


A comprehensive, integrated service 


for development of peaceful uses of 


atomic energy inciuding 


* reactor specifications and design 


* shielding design 


* nuclear facilities planning 


Ai 


7 


* reactor hazard studies 


* physics engineering 


* health physics 


* economic surveys 


P.O. Box 163 Milford, Conn. 
Tel: TRinity 4-6788 Cable: ASTRA 


SEE THE 


CONE 


BOOTH 184 


Coliseum, N. Y. City, Dec, 2-6, 1957 
Every Chemical Engineer 


should become acquainted with the money 


saving Dean Thermo Panel Coil which ts 
NOT a pipe coil 
atall. IT TAKES 
THE PLACE of 
pipe coils Needs 
much le space 
Weighs le More 
easily installed, 
removed, and 
cleaned Usually 
costs much leas 
Can be CURVED 
to fit tanks, drums 
valves, ete More 
efficient and eco 
nomical Adapt A Typical Panel. 
able to all piped Type 
heating and coo 
ing problems 
If you cannot visit our booth ask for 


complete engineering and price data. 


Backed by 20 Years of Panel Coil Mfg. 


DEAN THERMO-PANEL CON DIVISION 
DEAN PRODUCTS, INC. 615 Franklin Ave 


Sterling 95400 


BROOKLYN 38, N. Y. te! 
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ASTRA 
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Albert H. Cooper is new general 
manager of American Industrial 
Chemical Co., a divi- 
sion of Amerace Corp. 
An authority on silica 
gel ind silicates, 


Cooper formerly 
manager Ol engineering 
and develop 


Davison 


research 
ment for 
Chemical Corp. and served in similar 


capacities with Pilot Engineering Co 
the 
headed 


Chemecon educa 
field, the 
Departments of Chemical Engineering 
at the University of Denver, Bucknell 
Pratt 


and ( orp In 


tional Cooper ha 


University, and Institute 


B. 


new rocket propellent research facili 


Goodrich Aviation Products’ 


ties at Rialto, Calif., will be directed 
by Harold W. Catt, formerly B. F 
Goodrich general purchasing agent 


A. B. Japs, previously director of 


chemical engineering research at the 
company's Research Center, Breck 
ville, Ohio, will be development man 


ager at Rialto 

John W. MeGovern 
elected president of 
United States Rubber 
Co, At the 
McGovern 
nated as 
ing 
pany 


has been 


Same time, 

was 
chief 
the com 


ce Sig 
operat 


otheer ot 


McGovern 


Minnesota Mining & Manufacturing 
Co, appoints A. O. Zoss manager of 
nanufacturing administration, Chem- 
Jefore 


Zoss, 


vinyl 


ical Products (sroup 
Minnesota Mining 
fields of 

acetylene chemistry, had been for more 


joing 
a specialist 
and 


in the polymer 


than two manager of General 


\niline and Film Corp.’s Linden, N. J 
plant 


years 


Charles R. Jacoby joins the En 
yineering Research Staff of Michigan 
Chemical Corp., where he will be con 


cerned with rare earth process studie 


McNeill & 
Robert 


vice president 


Libby announce 
M. Schaffner a 
Schaff 
recently 


Libby, 
election of 
most 


ner, gen 


eral superintendent of 
the company’s Eastern 
Division, 
charge of laboratories 


will head all 


search and quality con 


will be in 


and re- 


Schaffner 


trol operations of the company 
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Scott Turner chosen by four major 
organizations to 


national 
receive their jointly-sponsored Hoover 
Medal 1957, are 
American Society of Civil Engineers, 
Institute of Mining, Metal- 
Petroleum Engineers, 


engineering 


tor Donor societies 
American 
lurgical, and 
American Society of Mechanical En- 


gineers, and American Institute of 
Electrical Engineers. Scott was for- 
merly director of the U. S. Bureau 


of Mines. 


Ihe Annual Medal of the A.S.M.E., 
for “distinguished service to 
engineering and science,” goes in 1957 
to Llewellyn M. K. Boelter, chairman 
of the Dept. of Engineering at the 


Univ. of Calif. 


awarded 


William Rudko will be plant man- 
ager in charge of the recently-ex- 
panded production facilities of Rubber 
& Asbestos Corp. in Bloomfield, N. is 
Rudko was formerly plant manager at 
H. Maloney Co., Houston, Texas. 


Joseph A. Palermo has joined the 
Toledo 


chemical 


Univ. of faculty as associate 


professor of engineering. 
For the past five years, Palermo has 
been a process development engineer 


for the Colgate-Palmolive Co 


Bettis Plant, Pittsburgh atomic 
power research laboratory operated 
by Westinghouse for A.E.C., an- 


nounces appointment of David Zucker 
as performing engineer with the Nu- 


clear Core Section. 
Key staff promotions at Battelle 
Memorial Institute include: Bertrand 


A. Landry and Richard J. Lund to 
be assistant technical directors, and 
David D. Moore to be manager of 
the Institute’s Department of Eco 


nomics. 


Mervin J. Kelly, president of Bell 
Telephone Laboratories, Inc., has been 
named general chairman of the busi- 
ness and industry campaign for the 
$10,000,000 United Engineering 
Center to be constructed on United 


Nations Plaza in New York City 


new 


R. K. Turner appointed president of 


Bakelite Co. to succeed George C. 
Miller, who becomes president of 


Union Carbide Realty Co 


Jack Tielrooy, formerly vice-presi- 
dent in charge of engineering and de- 
Brea Inc., 
a consulting chemical 
offices in 


velopment of Chemicals, 
has established 
engineering with 


Fullerton, California 


practice 


(Continued on page 200) 
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FOR AIR-DUST OR 


FUME CONTROL. MACHINERY 


gives be ter results in less time! 


DATA & PRICE LIST 


Rubber Reciaiming Miners 
100 . 100¢ yoo 
FUMES ANO Rubber Soment Miners 
MATERIALS 100 Gal size 


WRITE TODAY FOR CATALOG #70 
SHOWING NEW INDUSTRIAL APPLICATIONS 
FLEXAUST hose and PORTOVENT retract- 
able ducts are made of strong durable neo- 
prene coated nylon or cotton fabrics, wire 
reinforced for suction or pressure uses. Sizes 

1%” to 36” id. 
INSTALLED IN MINUTES... 
IN SERVICE FOR YEARS 


THE FLEXAUST COMPANY 


DEPT. CEP-11 


100 PARK AVE., NEW YORK 17, WN. Y. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


| 
Most Economical Coupling Ever | 
Developed For Light Wall : 
Stainless Pipe Lines 


Double Can Miners 


High Speed Change Tank Miners 
3% 


80.750 Gal 


Heavy Duty Paste Miners 
SMOOTH SEAL 

SELF-ALIGNING 

COUPLING 


Heavy Outy Change Can Miners 
WRITE for prices and full details 


CHARLES ROSS & SON COMPANY, INC. 


Dept C. 148-156 Closson Ave Brooklyn 5 N Y 


PROCESSING 
| 
rie 
| 
| 
| 
SWEPCO FITTINGS, INC., 1 Clifton Bivd., Clifton, N. J. 
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people 


Recently-elected 
Bowen Engineering, Inc., is Dexter 


A. Smith, 


vice-president of 


formerly 


manager of the Spray 

Drying Dept. of the 

- >wenson vaporator 
Co Long active in 
ar the A.LCh.E., Smith 
Smith served two years as 


chairman of the Chi 


cago Section 


William Haynes, historian of the 
chemical industry and former business 
magazine publisher, has won the 1957 
Dexter Chemical Corp. Award in the 
History of Chemistry 


Darrell L. Hunter appointed junior 
technologist in the Raw Materials En 
yineering Division of U. S. Steel's 
Applied Research Laboratory, Mon 


roeville, Pa 


Swenson I.vaporator Co. promote 
A. R. Downing to post of manager 
of their pray Dryer Department 
Downing has been associated with 


Swenson vaporator since 1942 


CHEMICAL 
ENGINEERS! 


Tubing 


LAMDISVILLE, 


WHEN YOU NEED PRECISION — 
SPECIFY WILMAD PRECISION BORE TUBING! 


Whether the job you’re working 
on is design, testing or processing, 
you get moximum precision when 
you specify Wilmad Precision Bore 


os ideal for use in barometers, 
bearings, manometers, 
tubes, burettes, viscosimeters, and 
hundreds of other applications 

2 Made in various shapes and 
sizes square, rectangular, hexo- 
gonal and tapered. Special shapes to 
meet your requirements. Available in 
Pyrex Brand, Vycor Brand and most 
of the electronic glasses 

Send today for detailed catalog. 


GLASS COMPANY, INC. 


John J. MecKetta, Jr., Univ. of 
lexas Chemical Engineering Depart 
ment chairman, has been named to a 


two-vear term on the Board of Trus 


tees of Tri-State College, Angola, Ind 


Robert E. Frey, for the past six 
months assistant works manager for 
operations of Diamond Alkali Com 
pany'’s Painesville, Ohio, plant, has 
been named to the newly-created post 
tion of assistant works manager. In 
his new post, Frey will be concerned 
with employee and public relations as 


well as with operations 


New director of the Production 
Division for the A.F.C.’s Oak Ridge 
Operations will be Charles A. Keller. 
Keller first joined the national atomic 
energy program in June, 1946, when 
he was assigned to Oak Ridge as 
assistant declassification officer 


Edward A. Bertram becomes a 
vice-president of Yuba 
Consolidated Industries, 
Ine This appointment 
follows five years as 
manager of the Euro 
pean Heat Ixchanger 
Division of the Lum 


Bertram 
mus Co 


rotameter 
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J. Kenneth Koster 
will be manager—con 
struction for B. 
Goodrich Chemical Co., 
in which post he will 
supervise all new plant 
construction and major 


Koster 


expansions Of existing 


facilities 


New director of administration of 
Mellon Institute is G. Arthur Webb, 
who will head the (General Admin 
istration Division of the Institute 
which embraces all engineering func 


tions 


Clarence E. Davies, secretary of 
A.S.M.E., is named building coordi 
nator of the new United Engineering 
Center to be erected on United Na 
tions Plaza in New York 


A. Klinkenberg, member 
from Holland, is co-editor of a book 
in work by the Shell Group on “Static 
Electricity in the Petroleum Industry, 
highlights of which were recently pre 
sented at the Annual A.P.I. meeting 
in November. During his current tour 
of the U.S Klinkenberg will also at 
tend the A.I.Ch.E. Annual meeting in 


Chicago 


(Continued on page 206) 


Features of the improved 


ROTO- 


BIN-DICATOR 
BIN LEVEL INDICATOR 


H.D. Terminal Block: 
easy connections 


Micro Switch for con 
trol circuit 


2 
Dust-tight gray iron 
housing, std or exp 


proot 


Py Low Torque Motor 
supported on 2 bearing 
points for protection 
from vibration 
Precision Ground Drive 
Shatt, packed ball 
bearings for H.D 
operation 


Mounting Plate 8” dia 
Flexible Shaft. heavy coi! spring molded 


in neoprene for long life under heavy 
load and abrasior 


Fitting for easy shaft extension 


© Explosion-Proof Models, first and only 
units to bear UL. Label for use in speci - 
fied hazardous atmospheres 


Write for Bulletin BD-8C 


THE BIN-DICATOR CO. onl 


13946-H Kercheval + Detroit 15, Mich. 
WE SELL DIRECT «+ PHONE ORDERS COLLECT 


VAlley 2-6952 


~ 
| 
c | — | 
Gi / a | & 
i= a 
7 
=) Coated Paddle resists abrasion. 
4 
| 


remember final control is 


the SPRAY NOZZLE you use! 


In design .. 


er performance, with exact « 
angle and capacity. 
zles as supplied are produced to close tole ‘rances. Metal- 
lurgically, make certain the spray nozzles fit your use. 

With Spraying Systems you can be sure of spray noz- 
zles to meet all three requirements 
Spraying Systems Co. recommend Spray 
Nozzles to meet your needs best. 


YOUR GUIDE TO SPRAY NOZZLE SELECTION 
Spraying Systems Co. Catalog No. 24... 
48 pages, with complete performance data. 


In app 


Write for your free copy. 


SPRAYING SYSTEMS CO. 


3284 RANDOLPH STREET © BELLWOOD, ILLINOIS 


WELDED 
ALUMINUM 
TANKS 


- choose the Spray Nozzles that give you prop- 


way pattern, impact, apray 


. 


leat 


be sure the noz- 


e Welded aluminum tanks for storage, 
pressure vessels and processing equipment 
built to ASME Code specifications to meet 


all insurance requirements; 


pure alumi- 


num tanks for hydrogen peroxide storage 
or other purposes. Conventional or spe- 
cial design tanks, shop built-up or field- 


erected, 


can be built to your specifica- 
tions. Write for Tank Talks. 


flevated Tanks, 
Pressure Vessels, 


Chemical and 
Processing 


Equipment trom 


Aluminum, 
Stainless and 
Cerbon Steel, 


Monel and Other 


Alleys. 


Established 1854 


R. D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 
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than ever 
before 


more 


Uniclosed is most compact 
Same horsepower is provided in 
a smaller package. An actual 
saving in space of 46% for the 
2 h.p. size 


MOPre 
Cast-iron frame defies distortion 
The smooth cast-iron surface is hoy y 


highly corrosion-resistant. Heavy ; 
solid feet are a substantial part — 


of the frame 


more PROTECTION 


Ventrifoil directs air, deflects 
water. Each end of motor has 
specially formed deflector that 
directs air around bearing hous 
ings, into fans on rotor 


THE REVOLUTIONARY Tyre H 


u. S. UNICLOSED 


More motor dependability is the result of more and more 
exclusive features: Asbestos insulation against heat and 
moisture; Lubriflush bearing construction for longer life; 
Ventrifoil baffles to direct air, deflect moisture; rugged, 
normalized cast iron frame all Uniclosed Type H fea- 
tures for longer motor life, more efficient power. Write for 
profusely illustrated multi-color Uniclosed Bulletin No 


F-1856 today! as, 
MOTORS 


P.O. Box 2058, Los ae 54 or Milford, Conn 


FOR EFFECTIVE SPRAYING 
Ty 
| a 
ali 
: 
a, 
FOR EFFICIENT SPRAYING MAKE SURE THE NOZZLE IS RIGHT on 
4 
‘ 
MLE MANUFACTUpry 
‘ate 


CLASSIFIED SECTION 


| Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 
0 UJ P 0 NT SITUATIONS OPEN 
OFFERS 
LONG-RANGE CHEMICAL ENGINEERS 


CAREER OPENINGS PROCESS ENGINEERING 


IN Young men with advanced degrees in chemical engineering or 
at least three years’ experience in process design of oil refining or 
chemical manufacturing facilities. Opportunities directly concerned 
with evaluation of research projects in the petroleum and chemical 

JON EXCHANGE fields and design of new process units for Shell Oil Company and 
Successful applicant will apply ton Shell Chemical Corporation. Located in the San Francisco Bay Area. 


of Write giving education, experience, and personal history to Employ- 
Desirable qualifications include an H 

advanced degree in chemical engi- ment Supervisor. 

neering or chemistry and an interest 


in ad lopi i the i 

exchenge held. A working bnowtedgs | SHELL DEVELOPMENT COMPANY 

of organic and inorganic chemistry 

i tial. E i licati 

of ton ‘ent Yamiliarity Emeryville California 
with the processing equipment in- 

volved is desirable. 


PETROCHEMICAL 


PROCESS & EQUIPMENT CHEMICAL ENGINEERS 


Succosoful applicant wil analyse Opportunities in Research and Development 


isting and proposed chemical proc- 


esses for utilization of petroleum | Sy a aoe « Equipment and Process Design 


groccesing equipment and methods. 

ypical operations to be evaluated | 

include solid fluidization, absorption, Process development work 
reforming, and catalysis This re- | H : 
quires broad familiarity with equip - + + + + « Product improvement studies 
ment such as hypersorbers, distilla- | ae New product development 


tion columns, and cracking furnaces | 
pow ph A DA eae American Viscose Corporation is a chemical process company that manufactures syn- 
tive processes and equipment. thetic fibers, films, plastics, and related chemicals. 
Openings are technically challenging and offer good advancement possibilities. 
Location is in Suburban Philadelphia. 
NEW YORK CITY INTERVIEWS Applications are invited from B.S. and M.S. chemical engineers with 
Sun-Mon-Tues- Wed 1-8 years of experience. 
December 1-2-3-4 Send resumes to: 
For an appointment, please call Recruitment Director 


Mr. K. S. Marlin, Jr 
60007 AMERICAN VISCOSE CORPORATION 
1617 Pennsylvania Boulevard 


Philadelphia 3, Pennsylvania 

CHICAGO INTERVIEWS 

For an appointment, please call 
Mr. K. S. Marlin, Jr 
WAbash 2-7992 


CHEMICAL ENGINEER 


Attractive opening in our Research 
and Development Laboratory for a 
young man with a degree in Chem- 
ical Engineering. Some experience in 
progress development work or applied 
research would be helpful but not 
essential. International company. 
Send resume including salary require- 
ments in confidence to Employment 
Manager, 


The Nestle Company, inc., 
Fulton, N.Y. 


CHEMICAL 
and 
INDUSTRIAL ENGINEERS 
Hiram Walker & Sons, Inc. 


Has excellent opportunities for 
YOUNG CHEMICAL AND INDUSTRIAL 
ENGINEERS in applied chemical engi- 
neering unit operations, process con- 
trol and quality control. 


or you may send complete resume, in- 
cluding details of education and experi- 
ence, to 


Mr. K. S. Marlin, Jr. 


Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 


Send Resume to 


Hiram Walker & Sons, Inc. 
Personnel Div. 
1616 So. Washington Street 
Peoria, Illinois 


CHEMICAL ENGINEERS Wanted 
process engineering design work 
nected with pharmaceutical, organic 
chemical, and antibiotic production. Ex- 
cellent opportunity for broad experience 
in the above related fields. Address all 
applications to Director of Personnel, 
Abbott Laboratories, North Chicago, 


Better Things for Better Living 
... through Chemistry 
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Company engineering managers inspecting the scale model of the « 


The Standard Oil Company (Ohio) is looking for 
chemical and mechanical engineers with one to 
five years experience in petroleum refining or 
related activities. Applicants should have the 
following educational background and industrial 
experience, 


CHEMICAL ENGINEERS: 

B. S. or higher degree and experience in develop- 
ment, pilot plant operation, process design, process 
trouble shooting, refinery process engineering, 
economic studies, or related work background. 


MECHANICAL ENGINEERS: 
B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or 


at cracker section of the new $34,000,000 Toledo refinery 


maintenance, petroleum product testing and field 
evaluation, or related work background. 


Age range 22-32 


Salaries commensurate with experience and level 
in organization. Advance on merit basis. 


If you can qualify and are looking for a permanent 
job with a growing and secure midwest company, 
write, giving full information on education, in- 
dustrial experience, military experience, and per- 
sonal data to C, A. Bruggers, 1737 Midland Build- 
ing, Cleveland 15, Ohio. 


THE STANDARD OIL COMPANY 


(OHIO) 
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99 PARK AVE. 


| 


CHEMICAL ENGINEERS 


WHILE IN NEW YORK CITY OR CHICAGO 


U. S. I. CHEMICALS 
NATIONAL PETRO 


INVITE you to investigate current openings in 
their expanding chemical operations at Cincin- 
nati; Ashtabula, O.; Tuscola, Ill. 


Openings In 


@ PROCESS ENGINEERING 
@ OPERATIONS 

@ TECHNICAL SERVICE 


INSTRUMENTATION 
@® RESEARCH & DEVELOPMENT 


For a personal interview during:— 


CHEMICAL SHOW—New York City—Call Oxford 7-0700 


= Dec. 2-6 ext. 582—Mr. Coudoux 
H AICHE MEETING—Chicago—Call Wabash 2-7991 
A Dec. 8-11 Mr. Coudoux or Dr. Montes 


Or Submit Resume To 


NATIONAL DISTILLERS & CHEMICAL CORP. 


NEW YORK, N. Y. 


L 


in your reply. 


CATALYST SALESMAN 


Several Permanent Openings for Young 
experienced catalysts salesmen available with established com- 
pany. Men should be 28-40 years of age, willing to travel and/or 
to relocate in district offices after basic training program. 


clude resume of education, experience and salary requirements 
Box 1-11. 


CHE 
We 


firms who are a 
Openings are in all cat 
range from about $5,000 
up to $25,000 


MISTS—-CHEMICAL ENGINEERS 
cor 


mtry wide cot 
egories 
Many fee paid. Send us a resume! 


Edwards Executive & Engineering 
73 Warren Street, New York 7, N.Y 


tacts with top 


secking you 
pert translation of scientific 


Salaries 
Prompt service, typewritten 


for new grads., 


204 


CHEMICAL ENGINEERING PROGRESS, 


Nevember 1957 (Vol. 53, No. !1) 


RUSSIAN—ENGLISH TRANSLATION 


writings 


or recorded 
on tape. Mre. Gaida M. Hughes, 3597 Seo 
Pennsylvania Street, Englewood, Colorado 


PROJECT 
ENGINEERS, 
FIELD SALES 
ENGINEERS, 
R&D 


Chemical, Mechanical, Sani- 
tary Engineers for expanding 
international company 
waste and sewage treat- 
ment equipment to represent 
company in field areas east 
to west coast. 

Excellent opportunity to lo- 
cate in year round sunny 
Tucson. “Avoid those winters!” 


Write full resume experience to: 


L. W. HAYES 
INFILCO Incorporated 


World's Leading Manufacturers of 
Water, Waste and Sewage Treat 
ment Equipment. Main offices in 

Tucson, Arizona 


MANAGER 


Chemical Engineering 


Graduate Chemical, Metallurg 
ical or Ceramic Engineer re- 


Must be 
field of 


quired conversant in 


the organic and in 


organic chemistry, ceramics, 


metallurgy and coating proc 


esses tor high-temperature ap- 


plications 


Minimum Starting 
Salary $12,000 


Write full details to 
Box 2-11 


“USE CEP for Progress in 
Obtaining the Best 
Chemical Engineers 


= 
| 
il 
| 
| 
i = 
| 


RESEARCH ENGINEERS 
Extractive Metallurgists 
Chemical Engineers 
Chief Chemist 


New Pilot Plant and Laboratory 
for 
extraction of nickel from oxide ores 
Operated for U. S. Government 
by subsidiary of 
National Lead Company 
at Nicaro, Cuba 


Send resume to: 


Director, Res. & Dev. Division 


NICKEL PROCESSING 
CORPORATION 


4 Cherry 5St., Montclair 
New Jersey 


To work in an expanding research di- 
vision. Men with advanced degrees | 
preferred—for fundamental work in 
chemical and mineral engineering proc- 
esses. For further details write to: 


M. C. Rohm, Employment Section 


Allis-Chaimers Mfg. Company 
Milwaukee 1, Wisconsin 


SITUATIONS WANTED 
A.1.Ch.E. Members 


CHEMICAL ENGINEER.Age 32. MSChE 
1951 Capable, industrious Three years 
supervisor organic synthesis, three years 
process development; desire responsible 
challenging position with advancement 
opportunity in production supervision or 
process development organic chemicals 
central preferred. Box 


CHEMICAL ENGINEER BSE (ChE) 
M.S., four years’ experience. Desire posi 
tion in U.S.A., Canada or England with 
consulting firm or in design, development 
research with industry or institute. Native 
of India Age 33, married, one child 
Box 6-11 


PRODUCTION MANAGEMENT ENGINEER 
ING. Fifteen years’ experience 
in chemical food processing and aerosol 
packaging plants Plant manager, pro« 
ees engineer process evaluation and de 
velopment, production supervision. Seek 
ing responsible position in production 
management Present Salary $11,000 
Box 7.11 


CHEMICAL ENGINEER ™M s Twenty 
years experience petroleum refining 
process engineer, development and super 
vision Desire position with progressive 
company. Box 6.1 


(Continued on page 206) 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 

At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's 
research findings have influenced decision-making on 
the highest military levels 


Our computer laboratory is equipped with the 1103-A 
Univac, the “Cadillac” of computers. Encompassing 
1200 sq. ft., it is leased at a cost of $40,000 per month. 
ORO’'s professional atmosphere encourages those with 
initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations, Pro- 
motions are based solely on merit. The “fringe"’ benefits 
offered are ahead of those given by many companies. 

The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Chevy Chase suburb in which ORO is 
located. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[ORO| The Johns Hopkins University 


7100 CONNECTICUT 
Crevy MAR YL ANO 


CHEMICAL ENGINEERING PROGRESS, November 1957 (Vol 53. No 1) 


SITUATIONS WANTED 
A.l.Ch.E. Members 
(Continued from page 205) 


PROJECT ENGINEER--M.S. bus. Adm., BS 
in chemical engineering Aue 40, with 
twelve years engineering and managerial 
euperience in petroleum industry and six 
yeare in atomic 
complete project responsibilities 


energy programs with 


lechno 


economic study experience Koa 9-11 
PROJECT ENGINEER Keyistered 
Lngineer (N.Y.) Over ten years ex 


perience in the design and operation of 
chemical plants and oil refineries, includ 
ing planning piping cost estimating 
heat traneler equipment pressure vessels 
and process development 
in training 
ming and nuclear 
position with large 
or east. Hox 10-11 


Graduate and 
courses in computor program 
engineering Prefer 
company in midwest 


TECHNICAL, EVALUATION-LIAISON EN 
GINEER in Chi 1953 live 
years of evaluation, design and project 
planning in petrochemical and inorgani 
fields Desire challenging position on 
planning staff. Domestic or foreign. Box 


HEAT TRANSFER 
with twelve years experience in specifica 
tion, rating and design of power plant 
and refinery heat transter equipment. De 
sire responsible position in this or allied 
industry Married, children Presently 
employed. Box 12-11 


CHEMICAL ENGINEER ChI M.S.Ch.E 
1950. Light years’ organic production 
process improvement and start-up ex 
perience batch and continuous four 


years of organic process design. Age 38 
Desire position with good opportunities 
Minimum ealary $10,000 Box 13-11 


CHEMICAL, ENGINEER BS 951 
Family Six years experience including 
refinery process control design and 


economics, overall refinery coordination 
and recent 
computers and Operation Research meth 
ods Member Tau Beta Pi, Sigma Tau 
reyuistered professional engineer Desire 
position entailing responsibility and ad- 
vancement opportunities. Preferable loca 
tion Latin America. Fluent Spanish. U.S 
Citizen previous overseas experience. 


Box 14-11 


experience stored program 


ENGINEER -BSChI 1949 


Seven years’ experience in de 


CHEMICAL. 
Age 2° 
velopment plant start-up 
Looking for better opportunity and 
higher dewree of reaponsibility plus com 

Northeast location pre 


production 


menesurate return 
ferred. Bow 15-11 


CHEMICAI 
Eaperienced in 
process engineering and administration in 


ENGINEER MChI Age 37 
research development 
petroleum heavy chemicals 
manufacturing, and nuclear energy Li 
censed encvineer, Destre responsible posi 


tion. Salary $10.12000 Row 16-11 


equipment 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 20¢ a word, with a 
minimum of four lines accepted. Box number 
counts as two words. Advertisements aver 
age about six words a line. Members of the 
American Inetitute of Chemical Engineers tn 
good standing are allowed one six-line Situa 
tion Wanted insertion (about 36 words) free 
of charge a year Members may enter more 
than one insertion at half rates. Prospective 
employers and emplovees in using the Claasi 
fied Section agree that all communications 
will be acknowledged; the service te made 
available on that condition. Anaewers to ad 
Vertisements should be addressed to the box 
number, Classified Section, Chemical Engi 
neering Progress 25 Weat 45th Street, New 
York 36. N. Telephone COlumbue 4.7310 
Advertisements for this section should be in 
the ecitorial offices the l0th of the month 


preceding publication. 
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| 
all chemical equipment 
sales and will assist 


the chemical engineer in 


MARKETING 


Robert B. Scrimgeour appointed 
manager of the Chemical Sales De 
partment for the Pfaud 

ler Co., Rochester 

N. Y. Scrimgeour will 


be responsible for over 


Scrimgeour with special designs and 
additional customer re 


quirene nts 


Carbide Chemical Co. ha 
Robert W. 
Fluorocarbons Technical Service Staff 
Gaines will work 
field of aerosol propellants and pres 


Union 
named Gaines to it 
primarily in the 


ure packaging 


John C. Geniesse appointed by the 
Atlantic Refining Co. as manager of 
its newly-created Prod 
uct Development and 
Technical Services Di 
vision of the Market 
ing Department. Geni 
esse was previously a 
divisional director in the 


Geniesse 


company’s Research and 


Development Department 


John T. McDonnell and James K. 
Sorgini Chemical 
Marketing Group of the Petrochem 
icals Department, Gulf Oil Corp. Me 
Donnell will be located at Houston, 
and Sorgini in the general of 


have joined the 


lexas, 


fice in Pittsburgh, Pa 


Jerome S. Stanford has joined Olin 
Mathieson Chemical Corp. as execu 
tive assistant to the vice-president for 


ales of Olin Aluminum 


CANDIDATES FOR A.I.Ch.E. 
MEMBERSHIP 


(Contirued from page 191) 


Ohie. Wofchuck, Joseph, Brooklyn, N. Y. 
Wrixon, George F., Brooklyn, N. Y. Wuensch, 
Edward M., Staten Island, N. Y 

* Yanasok, John D., Crownsville, Md. Yavitz, 
Eric A., New York, N. Y. 

* Zervoglos, George N., Haverhill, Mass 
Ziesel, Leon, Jr., Chotham, N. J. Zimberg, 
Walter M., Le Roy, New York. 


Affiliate Member 
* Banner, Robert O., Jr., 


nessee. 
* Harris, Malcolm R. Newton Hids., Mass. 
Holden, Lawrence N., Jr., Pittsburgh, Pa. 
* Sattar, A., Daudkhel, Pakistan. Shields, 
Alfred D., Kingsport, Tennessee. Snizek, Paul 
Richard, Niogara Falls, N. Y. 


Kingsport, Ten- 
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SAVE THOSE BACK ISSUES 


Every so often an unprece- 
dented demand for a particular 
issue, or an unexpected influx 
of new subscribers and mem- 
bers puts the editor in the em- 
barrassing position of running 
out of copies of Chemical Engi- 
neering Progress. This has 
happened several times in our 
short history and if members 
have copies of any of the fol- 
lowing issues, we would be 
glad to purchase them. The 
issues which we need and for 
which we will pay 75 cents 
each are: July, Aug., Oct., Nov., 
1950; Nov., 1952; Feb., 1953; 
May, Dec., 1954; Jan., May, 
1955; Jan., Mar., 1956. 

All these issues were over- 
printed to a great extent, but 
because of features and other 
demands, single copy sales, 
etc., they were completely ex- 
hausted in a short time. 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


CHEMICAL ENGINE RKING PROGKESSs 
West street 
New York 36, New York 


Cientlerme 


Addre 


Bowes 


| 
| 
| —— i 
ass 
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Now it can be 
Slogan & 


logan & symbol contest 
told—now that the winners of the 


Symbol Contest have been officially notified 
Altogether there were 278 slogans sub 
mitted & 154 symbols Out of these was 


picked as the winning slogan, “Science and In 
dustry in the Service of Man” This was the 
slogan submitted by Clay Lewis of Georgia Insti 
tute of Lechnology The winning symbol 
was suggested by R. L. Rorschack, who is with 
Warren Petroleum Corporation as a chemical 
engineer The judging committee met dur 
ing August & from the large list selected two 
slogans & two symbols, which were sent to the 
Filtieth Anniversary Committee for final choice 
& C. G. Kirkbride reported for the committee 
at the Baltimore meeting so our congratu 
lations to the winners & a check for $250 to each. 


Directory ... A new directory was issued during 
October by the Secretary's Othce, the product 
of quite a bit of labor this year, for its origin is 
the new I.B.M. system now operating in our 
offices The new directory is, of course, 
larger than ever & it is a basis for a new system 
for turning out directories We hope at the 
beginning of each year to run off from our 
punched-card records a list of members’ names, 
positions, interests, etc., & turn this over to a 
Justowriter photo-offset: printing organization 
to reproduce at less cost than was required for 
the former type-set, letterpress directory 

Members, if they want a directory, should just 
drop a card to the Secretary's Office & one will 
go out at the first possible moment . . . Also, 
members now, more than ever, must keep the 
Secretary's Othce notified of changes in address, 
job title, interests; of promotions within the com 
pany; etc., because the information currently in 
our file will be the basis of new directories. 


Student Chapter Bulletin . Council ap 
pointed W. E. Keppler of the Merck organiza- 
tion to be the Editor of the Student Chapter 
Bulletin this has not been issued during 
the school year of 1956-57, but Bill is going to 
get the book underway this winter so that we 
will continue A.I.Ch.E.’s news to the students. 


Committee chairmen for 1958 . . . Admissions, 
A. Jonnard Awards, EF. R. Gilliland... 
Career Guidance, Raphael Katzen . Chem 


ical Engineering Education Projects, R. C. Kint 


ner... Accreditation, C. C. Monrad... 
Equipment Testing Procedures, C. H. Brooks 
Membership, E. Madison Jones . Pollu 
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tion Control Engineering, R. F. Weston 
Professional Development, Jerry McAfee . . . 
Professional Legislation, C. E. McCulloch 
... Program, E. R. Smoley . Publications, 
K. N. Kettenring Public Relations, Theo 
dore Burtis Research, W. C. Schreiner 
Standards, J. C. Lawrence Student Chap 
ters, |. G. Knudsen Symbols & Nomencla- 
ture, F. M. Tiller. E.C.P.D. representative 

Ihe vacancy in our representation on E.C.P.D. 
caused by the death of our Treasurer George 
Granger Brown was filled by Council's action in 
appointing J. H. Rushton our official nominee. 
Student Chapter Award ... A new award to 
recognize the outstanding achievements of some 
of our student chapters & their counselors as 
judged by the number of their seniors who join 
the A.L.Ch.E. upon graduation has just been 
created . . . this was worked out with the Mem 
bership & Student Chapters Committees. Council 
commended the Heat Transfer Conference at 
Penn State this year & expressed its gratitude to 
C. H. Brooks & J. N. Addoms of A.I-Ch.E. plus 
the officers of A.S.M.E. who worked to make the 
meeting a success. Welcoming new members. . . 
A new idea is being tried at the meetings of 
A.L.Ch.E. . .. a separate room is set aside in which 
Council members greet new members of A.1.Ch.E. 
who are attending their first meeting . . . This 
way it is felt that new members will feel more 
at home &—equally important—will realize that 
the representatives on Council are there to 
serve & help them. Research Committee 

The projected research program of Warren 
Schreiner’s committee, reported in thes column 
last month as concerning vapor-liquid equi 
librium, will actually investigate the funda 
mentals of liquid-liquid extraction. Got a Gripe? 
Communication from Council to members 
is difficult & quite often communication from 
members to Council is more so . The old 
slogan “the customers always write” isn't always 
true, but here is an open & standing invitation 
for members of A.I.Ch.E. who feel strongly—or 
even mildly—about chemical engineering prob- 
lems either to write to the Secretary or any mem 
ber of Council or any officer or to air their 
opinions at local meetings . . . Council needs 
the ideas of members & for those thousands of 
people who have joined in the past few years 
this explanation of how to present ideas to the 
membership perhaps is needed & may be wel. 
come. See you in Chicago in December. 


F.J.V.A. 
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The newest addition to he 
Milton Roy line of contr ed 
volume pumps has a leak-proof 
liaphragm liquid end on the 
left and an enclosed Polar- 
Crank drwe 


ION DY G 
Milton Roy’s Diaphragm 
and Polar-Crank Drive 


Custom built for chemical process industries, the new Milton Roy 
Controlled Volume Diaphragm Pump will meter liquids accurately 
against pressures to 2,000 psi and at rates to 400 gph. To 

prevent leakage, diaphragms separate the displacement chamber 
and the reciprocating plunger. Because of this leakproof 

feature, this pump provides maximum flexibility in metering 

toxic or other chemicals such as mercaptans 


This latest Milton Roy Pump is available with the new Polar-Crank 
drive, which permits adjustment of the stroke for 0 to LOO‘, 
capacity changes while the pump is actually metering chemical 

A totally-enclosed unit, this drive is easily coupled with flow-rate 
indicating, recording or totalizing instrument 


Diaphragm liquid ends are also available on Milton Roy 
Company's established line of motor-driven controlled 
volume pumps with screw adjustment of stroke length 
See them at the Chem Show in New York 


Milton Roy Company, 1300 Kast Mermaid Lane, 
Philadelphia 18, Pa. Engineering Representatives 
throughout the world. 


Controlled Volume Pump * Gvoantichem Analyzers 


Chemical Feed Systems « Anders Air and Ga Oryers 


See our new 
diaphragm pump at 
BOOTH No. 610 
26th Exposition of 
Chemical Industries 
The Coliseum, N_Y.C 
December 2-6, 1957 
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How can mechanical mixers help you 
give the touch of success to an im- 
portant new process? 

Celanese Corporation of America 
faced this question when its Plastics 
Division designed a plant to produce 
100,000 Ibs./day of Fortiflex® low- 
pressure polyethylene. 


Needed: special answers 

“We looked for a mixer supplier who 
could provide special features re- 
quired by our process,” says Lonnie 
C. Cunningham, chief engineer at the 
new Celanese plant, Pasadena, Texas. 
“MIXCO engineers came up with a 
design that solves these mixing prob- 
lems for us: 

“1. The mixers had to be versatile, 
since they must suspend solids in 
liquids over a wide range of operating 
temperatures. MIxco’s experience in 
our field and similar ones gave us 
confidence that their design would 


L/ 


VERSATILITY was one reason why Celanese Corporation 
of America specified UGHTNIN Mixers for all major proc- 
essing vessels of this new low-pressure polyethylene plant. 


MIXCO fluid mixing specialists 


Why Celanese chose these mixers for low-pressure polyethylene 


stand up in actual pertormance. 


"No stoppage” 
“2. Efficiency of the mixers means 
much to us, because any stoppage in 
our continuous process may cause 
troublesome settling and hardening 
of material in the tanks. The durable 
construction of LIGHTNIN Mixers is 
important in maintaining uninter- 


rupted flow. 

“4. Another factor in keeping this 
process onstream continuously is the 
LIGHTNIN mechanical seal on some ot 
our pressure units. This seal prevents 
leakage, and requires practically no 
maintenance. When 
can change the seal quickly without 
dismantling the mixer, without loss ot 
product and without pulling specially 
skilled men off other jobs 


necessary, we 


‘4. Finally, Mixco’s price was com- 
petitive—even though their bid was 
not the lowest.” 


MECHANICAL 
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WHAT MIXING OPERATIONS are important to you? You'll find a wealth of information 
on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers 


(J Top or bottom entering; tur- 
bine, paddle, and propeller 
types: | to 500 HP (B-102) 

[] Top entering; propeiler 
types: ‘4 to 3 HP (B-103) 

(] Portable: Ye to 3 HP (B-108) 


(B-104) 


a) Side entering 


Laboratory and small-batch 
production types (B-11 2) 


Condensed catalog showing 
all types (B-109) 


1 to 25 HP Quick-change 


chanical seals for pressure 
and vacuum mixing (B-111) 


rotory me- 


(_] Confidential data sheet for 
figuring your mixer require- 


ments (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-m Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


SEAL on this tur 
bine type LIGHTNIN Mis elo 
repioced m tes 
without dumontiing miner or 


t special shill 


Getting the edge 
You (in give your new process eco- 
nomi advantages like these by call- 
ing on MIxco at an early stage. 
faster 
Mixco can build the special-purpose 
mixers you need, using standard stock 


You vet onstream because 


components. 

Ye. know you're right because your 
LiGH1 NIN Mixers are designed on the 
basi. cf unique fluid mixing expe- 
rience and technology . .. and backed 
by a guarantee of successful results. 

Yo trim operating costs with mixer 
featur like the LiGHTNIN mechanical 
seal, wex-protected gearing, and many 
othe: 

To see how you can get this efh- 
cient kind of mixing for your process, 
talk ww your LIGHTNIN Mixer repre- 
sentative find him listed in 
Cher cal Engineering Catalog). Or 
wri as direct, 


(vou'll 
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